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PREPARING FOR THE EXPORT LAMB SEASON. 

F. L. SiiiKR, 

The production of (‘xport lambs oi' pnino ijiiality is of vital importance in 
placing ibis industry on a firm footii^- and establishing^ a reputation on tlio Txmdori 
market for quality meat. Last seaMui many consignments from this State brongrht 
<)utsj)ok(*n jiraise from authorities overseas. This State exported last season 
apfiroximately 280,000 lambs, of wliitdi a])pro\imat(‘ly 29 per ctuit. wi're first-grade. 
In 1937 82 per cent, of the lambs irom the Avondale Research Station treated for 
exjiort graded first-grade, whilst many ])ron)inent producers had similar returns. 
Thes(‘ tigun's speak for tlienisehes and need little comment. It is fidt, however, 
that the State’s figure (uin be improved considerably. 

A good reputation will a.ssi^t materially in the dispo'-al of our lambs at satis- 
factory jirices on the o^ersea^ market, and this is of greater importance should the 
market ever become over-sup[)hed and more discrimination be exiu'cised by the 
buyers. A good name can not be attained excejit on (juality. 

The production of ])riine quality lamb.s depends mainly on two factors, firstly 
breeding and .secondly feedinu. These two factors are equally important, and if 
either one is not of a high standard, then a large percentage of fir*st-grade lambs 
cannot he expected. 

It is not proposed to discuss at tliis stage the merits and demerits of the 
different breeds and crosses; this factor has already be(*n didermined for the 
coming seasoifs drop. It is i)roposed, however, to suggest some points for eon- 
sideriition, as feeding and care and attention, which it is hoped will assist in 
the placing on the maiket this year of the greatest possible number of fir-^t-grade 
lambs. 

F\Ming the Ewe. 

m Whilst it has been shown that an improving state of nutrition is the most 
Avourable for obtaining a high percentage ‘‘drop,” it is generally not well known 
Juiat during the bulk of the gestation (in lamb) period the ewe has very little extra 
Mood requirements above maintenance. It is only necessary to keep her in good 
|healthy store condition. During the last third of pregnancy, however, the ewe has 
A deffnite extra food reejuirements, firstly to provide for the developing foetus, and 
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secondly to stimulate the srrowth of the niilk-jn’oducin" tissue of the udder. The 
lamb in the first three months of its life depends almost entirely for its f?rowth and 
de\elo])ment on the milk su])]ily of its mother. The di 2 :estive system of the younpc 
lamb is not sufficiently developed to allow it to deal with harsh bulky foods. 

It is, thend'on;, apparent that an adequate supply of highly nutritious food 
rich in flesh-forming find milk-producing material, i.e. protein, should be available 
fo the ewe for the last four weeks of ])regnancy and from the time the lambs are 
dropp(*d until they are marketed. 

In the cfise of the Merino, and lambs other than those l‘or ext)ort, a steady rate 
of growth through the wjnter, followed by good natural feed conditions during the 
spring, IS sulfic'ient to ensure a well-grown weaner. With such lambs the sliort 
period of som<‘what slow or retarded growth is countei balanced by the accelerated 
later growlh when the feed bcj'omes phmtilul in tlu* spring. With the export lamb' 
the position is dilfenuit. l*rime <jualit\, showing g(»od bloom and ^‘finish,’’ can 
only be eri>ured where the lamb is growing at a maximum rate throughout the 
whole yieriod. Slow grow’th in th(‘ early life will lx* rellected adversely in the final 
product. An abundance ot‘ good feed is, therefore, of ]>r(»found im}>ortance for 
th(‘ production of ])rime qualih export lambs. 

Sfq)})Ifnncyitanf 

Where farmers have mated so that lambs can b<‘ e\p<‘cted before tin* gr(*en 
fe(*d arrives it is (‘ssential that pro\ision be made for siipp](»mentary fixnling. 
Concentrates, such as oats or peas, with good qua1it\ hay, or, bettor still, meadow 
hay made from Subl(‘rranean ('lov<*r ]>aslures, should be supplied to the lambi-ig 
ew’es until a bulk of green feed is available. 

Crrrn Feed ('rops, 

Prejiaration should also be madt* for green crops such as oats, rape or barley, 
or mixtures of these* crops. Well pr(‘pan*d fallow, preferably on the lighter soil 
types, will peM’mit of areas ot' green 1V(*<1 crops being sown wdiich will germinate* 
and get away wa‘ll after the first rains. Cro]»s of this nature quite frequently make 
excellent growth and before* sufficient rain has fallen to ])roduce germination and 
grow'th on pastures. 

liniovatuyn and Tan-Drrssntfj of Pastures. 

(rood fiastures, especially of the Subterranean Cloven* type*, are e*\cellent oi 
supj)lying a higlily nutritieuis ])re)tein diet so valuable* tor milk prodimtion. I]\ery 
(‘fFort sheiuld be maele to induce e*arly germination and greiwth before* the* e'old 
w’eather e'emditieins ha\’e set in. Suitable seiil re'iwivatioii will ])roeluce ii loose .uir- 
face and allow the early rains te» penetrate* and so emcourage early germination. 
Adeeiuate te)])-elre*ssing with superphosiihate is al.se) e*ssential. This stimulation of 
the early growth of pasture*s is also valuable in stre‘iigthening them and jireventing 
the serious effects of insect pt*sts, such as lue*erne flea and red mite. Pa.stures whi(*h 
germinate* under cold winte*r conditions suffer much meire from these pests. 

Fare and Attention at Lambing Time, 

At lambing time spendal and frequent attentiein should be given to the ewn*s 
They should ])referab]y be pastured in paddewks containing shelter belts on higlr 
and tiry conditions. Daily inspections .should be made and, where required, atten- 
tion given to iho.s(* ew^es exfieriencing lambing difficulties. If possible, at weekly 
intervals the ewes whi(*h have lambed, together with their lamhs, should be worked 
off the fiock and pastured separately on the best pastures or s])ecial croyis. ^rin*' 
lambs should be tailed and marked when two to three wrecks old. This proccidure* 
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should be carried out at similar intervals throui,diout the season, so that no lambs 
become too old beiorc b('inj^ treated. Jf the lambs are too old and big* they will 
suffer a setback following the operation. 

Marketing. 

The age and size at which to market the lamlis always ])resents some dilliculty 
to the fanner. The weight should not ])e the main consideration in deciding when 
to market. Of more importance is the quality and ^^finish.^^ Large framed lambs may 
not be sufficiently ^‘finished” at 30- J2 lbs., and would consequently be graded second-^ 
grade. Such a lamb could probably be held for further time to advantage and 
grade first-grade. Tn general, confonnation and “finish” should be the main guides in 
determining when to mark(‘t. Marketing should lie carried out at frequent inter- 
vals, as lambs after the\ rea('h their to]> are likely to go off' and lose their bloom 
^nd ‘^finish.” 

Th(‘ most jirofitable W(*ight at which to market the lamb is also a question 
which IS open to much discussion. Kreijuently overseas reports indicate that the 
lamb most favoured is tin* light weight om*. Careful examination of the returns 
from the Avondale R<*searcli Station have imlKnited that the 8’> (37-42 lbs.) have 
realisHi Is. to Is. (id. pin- head net at the works more than those in the 2\s grade 
(2t)-3t) lbs.). Those in the 1) eraih* (28 lbs. and undm’j have realised considerably 
less than the 2\s and 8’s. .Moreovin*, in practice lambs which would dress in this 
grade (1)) are generally not suliicjeiitly “tinished" to be marketed. The heavy grade 
4’s (43-50 lbs.) have generally realisi'd about the same, to slightly less, than those 
ill the 8 g'rade and indicate that it is not profitable to allow the lambs to reach 
thi^ weight. 

Whilst mai'ket fluctuations may cau'-e a revision of this (jiiestion in future 
years it would ajjpear advisable to aim at a dresM*d weight of about 30 lbs. tending 
towards the heavKu* sid(‘ but not above 42 lbs. Live vv'eight figures on the farm for 
these dressed weight.s would be appro .\imately 75-85 lbs. 

Altliough it IS not necessary to weigh all the lambs on the farm it is a good 
practice to weigh a few I'rom time to tiiii(‘ as the vv(‘ights of some lambs are often 
very deceptive. Towards the end of the stnison it is often a])])arent that some lambs 
will not be ready for exjiort before the gra.^s seeds ap})ear. Such lambs should be 
shorn and held for twai or thi*ee weeks or more before marketing, when any skin 
or bruise bleinish(*s which have occnrr(*d during shearing will have disai)peared. 

Young lambs are very tender and easily bruised and every care should be 
e\ercis(*d when handling and trucking them so as to avoid this bruising, which 
results in lower grading and conse(|Uently .reduced returns. Mr. Davenport, Agri- 
cultural Adviser, drew attention to this question in the issuer of this Jiournal of 
June, 1937, and stated that “the most common causes of bruising were catching 
and picking up the lambs by the wool, hitting or prodding tliem with a stick or 
hard object; when drafting or loading allowing them to bec'ome overcrowded in a 
confined space as when passing through a race in the yards or into a truck; the 
use of a dog without a muzzle (a slight nip will leave a tell-tale bruise).” Avoid 
all these practices. 

In conclusion it is not suggested that the adoption of these various points will 
bring the Statens pt‘rcentage of first-grade lambs up to a figure like 75 or 80. The 
'question of suitabh* sir(‘s and the general abseiu'e of large numbers of crossbred 
ewes will mitigate against this at the present time. It is felt, however, that there 
is considerable room for improvement in the feeding, general care and management 
which, if adopted, can materially raise the level of the quality of the lambs exported 
from this State. 
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IRRIGATED PASTURE COMPETITION. 

RESULT OF FIRST YEAR’S INSPECTION— 3937. 


A. R. C. Cltfton, 

Officer in Charge of Irrigation. 


H, G. Elliott, 

Agricultural Acl\iser Dairy Branch. 


The Competition was inaugurated by the Hai vey Agricultural Society and 
embraces the whole of the irrigation areas extending from Waroona to Dardariup. 

The object of the Competition was to stimulate interest and to demonstrate 
methods ])roved successful in the management of in-igated pastures, particularly 
the necessity for adequate drainage. 

The Competition will he conduct(‘d for a pei’iod of three years and will be 
judged twice annually. Cuming Smith & Mt. Lyell Farmers Fertilisers Ltd. have 
generously donated a trophy valued at 10 guineas for the winner at the conclusion 
of the Competition. Ea(di Agricultural Society a^so is awarding an annual prize 
for the winners in their area. 

The results of the two inspections which were carried out during the months 
of June and December have been combined and the results of the first year’s 
inspection are given in the following table: — 


Competitor. 


Drainage 

and 

Irrigation Mixture. 

Lay-out and 
Condition. 

(20) (20) 


Sward 

and 

Uniformity. 

( 20 ) 


Condition of 
Pasture Ac- 
cording to 
Age. 

( 20 ) 


Management. 

( 20 ) 


Total. 


( 100 ) 


C. B. Edwards, Waterloo (!) 

E. Holthouse, Harvey (2) . 
J. Salarian, Waroona (2) 

C. E. Edwards, Wat>erloo (2) 
A. E. Jackson, Koelands 
L. Temple, Harvey (2) 

L. Temple, Harvey (1) 

T. P. Harris, Waterloo 
J. Salarian, Waroona (1) 

F. Beeves, Brunswick 

E. Holthouse, Harvey (1) ... 

S. Bowers, Brunswick 

T. Tyrell, Waterloo . . 

H. Plggott, Brunswick 
C. F. Giblett, Harvey 

L. and C. Hynes, Waterloo (2) 
W. C. Edwards, Burekup .... 
W. Noakes, Brunswick 
L. and C. l^es, Waterloo (1) 
J. Hynes, Waterloo 

F. J. Beecher, Harvey . . 


17 

16* 

16* 

12 

17* 

17* 

13 

16* 

15* 

13i 

161 

]5| 

18* 

16* 

14 } 

13 

16* 

33* 

13 

16* 

13 

Ilf 

1.6* 

14* 

10* 

15 

1.6* 

111 

14| 

13* 

13* 

16f 

lU 

12 

14 

11* 


18* 

11 

loi 

18* 

10 

11* 

14 

10* 

10* 

13! 

10* 

IS* 

10* 

9 

9* 

12* 

11 

11* 

14 

10* 


IS 

10* 

13 

8* 

8 


18* 

11* 

80 

17 


7? 

14 


70* 

16 

9 * 

70 

15 


68* 

14* 

10* 

68 

l4 

10* 

67* 

14* 

10 

66* 

13 

10* 

64* 

18 

10 

62 

12* 


60* 

12 

9* 

59 

0* 

8 

681 

11* 

7 

62 

10* 

6 

62 

9* 

6 

60 

8* 

8 

49* 

10 

6* 

49* 

9 

4* 

49 

10 

6* 

48 

7* 

8* 

46* 


The winners of the annual prizes awarded by the Agricultural Societies, 
conducting this competition are as follows: — 

Brunswick Agricultural Society : Mr. C. E. Edwards, No. 1 entry. 

Harvey Agricultural Society: Mr. E. Holthouse, No. 2 entry. 

Waroona Agricultural Society: Hilr. J. Salarian, No. 2 entry. 

It is evident from the number of entries received that the settlers in these 
districts are keenly interested in the development of irrigated pastures. Generally^ 
the pastures exhibited were good, some of them being capable of carrying approxi- 
mately 1 cow to the acre. These results have been achieved only by careful 
attention to watering, manuring, and the judicious grazing of the pasture. 
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One of the most important features noted was the fact that good strains of 
pasture grass and clover seeds were used in everv case. 

Another important factor was that in many instances the mistake was made of 
laying down })astures too soon before the land was properly prepared. For an 
important crop like permanent jmstures which, with proper management, will be 
reproductive for many years, it is obvious that tho]’Ough and very careful prepara- 
tion is essential to obtain the best results. It is rc^cognised, of course, that farmers 
generally have had very little time to fit their land ])roperly for irrigation, and it is 
particularly interesting to note the successive improvements of individual farmers 
by comparing the layout of theii* initial irrigated pastures vnth the one sown at a 
much later date. 

The general npi)licatJon of fertiliser per acre had a tendency to be on the low 
side. Some of the fanners, liowever, are applying n]> to 6 cwts. of fertiliser in 
two or three ai)plications ])er annum. On an average .1 to 4 cwts. of superphosphate 
are being applied in two applications. 

At the time of the first inspection it was noted that — 

The general management was at fault in one or more of the following: 
Drainage, Irrigation (furrows too wid(‘ apart), Grazing, Fertilising and Renova- 
tion. Many enti*ies indicat(‘d that more attention to drainage is essential if the 
productivity of the pasture is to be maintained. This condition is obviously more 
noticeable where the develo])meiii is comparatively r(‘cent and fanners have 
concentrated on bi inging their land under irrigaticui and have so far only provided 
an inadequate sup(‘rticial system of drainage. 

In some instances iiia(!e<juate drainage is comhined with poor pasture manage- 
ment, such as overgrazing, faulty teehnique in the ap}>lication of water, and the 
excessive crowning of the lands between water furrows. Where such conditions 
prevail bare patches sometimes appear, more particularly along the crowns of the 
lands and towards 1h(‘ cud of the irrigation season, ni extreme cases, salt becomes 
sufficiently concentrated so as to be seen on the surface. Although these bare patches 
may be dii’eetly due to the accumulation of salt which is readily dispersed by 
the w'inter rains if drainage is provided, proper irrigation practice which 
necessitates a correction of the above mentioned faults is known to prevent its 
appearance. 

The I’esults of the first y(ai‘’s inspections showed that - 

Generally, tb(' ])astures are not gi-azed efficiently, being rather over-grazied 
during the wintei* months and under-grazed during the s])ring months. This was 
evident by the bareness and {)]>ening of the pastures at the time when grass pro- 
duction is at its low(*st ebb, and the tufting and sc t»d head production of the paspa- 
lum during the period when peak production is taking place. More attention 
could be given to tlie t()])ping off of the pastures with a mower during the periods of 
high production. 

Insufficiency of renovation by means of scarifiers or pasture renovators was 
also very noticeable, and the lack of efficient harrowing to break up “cow pats” 
was evident to a marked extent. 

The majority of the pa>tures exhibited eonsisted of paspalum and white clover 
with or mthout perennial rye grass. In some instances, however, cocksfoot had 
been incorporated. Subterranean clover was showing to some extent during 
flush period. 

Some of the pastures showed excellent growth and vigour and were compara- 
tively well managed, while the layout indicated a considerable amount of work in 
preparing the land and making provision for irrigation. 
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' The main objective in irrigating* should be to apply the water uniformly 
and economically to the land. This means a thorough and careful preparation 
before seeding. It was not uncommon to note paddocks spoilt by a claypan or two 
ior a slight depression which could have been simply graded prior to seeding, 
whereas this condition is the cause of trouble in waterlogging and excessive waste 

water. 

Very little alteration had been made between the two inspections with regard 
to the irrigation channels, furrows and drains. 

The furrows vary from 4-10 chains in length, tiie distance apart being from 
feet, the average of the latter being 12 feel and the average length 
7 chains. 

The winning pasture exhibited by Mr. C. K. Edwards as his No t entry 
was sown at the end of November, 1936, on an old pasture* paddock which consisted 
mainly of subterranean clover and annual minor grasses. 

Prior to sowing, the land had been graded and ploughed flat with the result 
that the contour of the paddock was excellent. It is provided with watering 
fuirows TVi feet apart and 6 chains long, these furrows being connected to a head 
furrow parallel to the head ditch, enabling economical control of the watering. At 
th6 dutlet ends the furrows were connected to a tail water furrow, formed parallel 
With the drain and connect<*d to it at suitable points, thus reducing loss of water 
due to run-off when irrigating, and at the sani'* time i>roviding adequate winter 
drainage. 

The paddock was well drained, being provided with a cut-off on the top end 
and an outlet drain on the bottom end, and although the latter could be deeper it 
Was being well maintained, llie extent of the area sown was 4 acres. 

The mixture sown was certified perennial rye grass 5 lbs. per acre, paspalum 
2 lbs. per acre, and certified New Zealand wdnte clover IV 2 pet acre. 

. One bag of superphosphate per acre was used at seeding, and 1 bag per acre 
again in February and May. 

During the summer, 1936-37, approximately four weeks elapsed between each 
watering. This season, however, the interval between watering is three weeks. 

The early grazing was carried out with sheep, and dairy cattle were only 
allowed to graze on it between waterings when the surface was dry. 

At the time of first inspection there was approximately a 95 per cent, cover 
consisting of about 80 per cent, white clover, the balance being perennial rye grass 
with a small amount of paspalum. Practically no weeds were evident but a little 
couch grass was noticeable. This undoubtedly was the best pasture for its age at 
the time of inspection. 

The patches which w'ere showing the least amount of cover were where the 
subsoil had be<'n exposed due to heavy grading. It w^as noticeable, however, that 
a decided increase in cover had taken place during the short interval between the 
two inspections of these areas. 

The pasture exhibited by Mr. T. P. Harris was originally sown with 
paspalum and white clover during 1935. At the time of first inspection, it was 
showing a considerable quantity of couch with a gi'ound cover of approximately 
90 per cent., it being rather badly grazed and showing the effects of excessive 
winter water. 

More adequate drainage has been carried out and the area has been more 
efficiently fertilised. This plot showed the most marked improvcmexit of any at the 
time of second inspection, when there was practically a full ground cover of 
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paspalum and white clover which had been grazed very well and the paspalum 
prevented from running to seed head. 

An interesting feature on this property was an attempt to overcome the 
inadequate preparation prior to seeding by omitting the grading of the land. 
Pasture sods taken from a drain cut after seeding have been placed in a typical 
^^clay pan” with the result that the depression has been completely filled and is 
producing a good mat of pasture. This is practically the only way of overcoming 
this type of defect after seeding, but it is much more costly than doing some 
grading prior to planting. 

In some cases scalding of the pastures had occurred after the first waterinc*, 
this being due to the lodgijjg of the Avator too long in tin* irrigation furroAvs, more 
particularly where excessive lidging of the land had been adopted in the layout. 

In one instance considerable damage had been caused to the pasture through 
not watering early enough. This reduced the area of grazing considerably, as there 
AA’cre lerge areas completely scorched off by the dry conditions. 


NOTES ON THE LATE TALLAROOK STRAIN OF 
SUBTERRANEAN CLOVER* 

H. G. Eli.iott, 

Agricultural Adviser, Dairy Branch. 

As the name indicates, this variety originated in Victoria and is classified as a 
late strain, liaving a}>proxiitiately the same growing season as the Wenignp or 
Western Australian late strain. 

The Late Tallarook strain has relatively short primary runners, the plants form 
a dense, compact mat Avith a high proportion of leaf to stem. The ])lants tend to 
remain in the rosette stage much longer than any of the other str^ns and form 
their runners and floA^ ers much later than the mid-season strains. 

For the past two seasons it has been growing experimentally at the Denmark 
Research Station and Brunswick with outstanding results. 

At the Denmark R(*search Station where Lucerne Flea and Red Mite infestation 
is particularly high, otlier varieties and strains of clovers, grasses and fodder plants 
were badly attacked, Avhereas the Late Tallarook strain was only slightly attacked, 
Similar results were obtained at Brunswick. 

The folloAving descri]>tion of this strain may be of value. It has a pale green 
calyx and a AA’^hite corolla, while the leaves are larger than the other types with 
white crescent and black flecks. 

In the higher rainfall areas of this State, this variety should do particularly 
well on accxjiint of its leimtliy period of green life, high production and seed 
formation, marked resistance to red mite and lucerne flea, and its reputed marked 
palatability. 

The Department of Agriculture is conducting further trials Avith this and other 
strains of Subterranean Clover in various districts. 

The Victorian Department of Agriculture is certifying the Late Tallarook 
strain of Subterranean Clover and the seed can be obtained commercially. 
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CARE IN CRUTCHING* 

Htjuh McCalli^m, 

Sheep and Wool Inspector. 

One of the moat efficient methods of combating^ the hlowlly is to ensure good 
crutdhing. The discolouration about the hindquarters is due to accumulation of 
dirt in the long wool. This should be removed by erutchiiig as it acts as an ideal 
breeding ground for the blowfly. Crutching should be done as often as necessary. 
A systematic mass crutching should be aimed at instead of dealing with an odd 
sheep in the paddock as is often the practice. 

The actual oiM^ation should be started by clearing the wool from behind the 
udder and between the hind legs. This section is done with the sheep sitting on 
its haunches and having its back leaning against the closed legs of the shearer. 
For the next pari, the sheep must be laid on one side and tin* wool removed from 
the back of the lovrer leg and just beneath the tail. The sheep is then turned on 
the other side and the ojiposite back leg is treated likewise. 

It is advisable to take off a narrow strip ol‘ wool from just above the tail. 
The finished job, looked at from lM‘hind, takes the form of an inverted “U’^ run- 
ning from hock to hock over tlie tail. It is wise to slope otT the wool between the 
short and long parts and not h'ave a distinct ridge of overhanging wool to get 
wet and dirty and so attract more flies. 

Great care should be taken of pregnant ewej> which .should, on no account, be 
carried from the pen. It is advisable to take the utmost care of them when going 
through gateways and when turning. When crutching there is no necessity to lean 
on the sheep with the knee or to press heavily on the flank with the flst. The ulti- 
mate results of handling ewes roughly are premature Inrths, malformations and 
dead lambs. 



Oorrect method. Tncorrect method. 

Many flock-owners crutch their high-grade ewes in a standing position, one 
person holding the sheep and another handling the shears. By this method there 
is no jjossibility of the lamb being turned — the standing position may be much 
slower but it is certainly the safest method under these circumstances. 

Another benefit derived from crutching is the saving of wool. Through neglect 
of crutching, sheep regularly and correctly a considerable poundage of good wool 
is wasted at shearing time on account of the large percentage which is stained, 
r' Briefly, then, crutching helps against blowfly, saves wool and, though not 
previously mentioned, is an assistance to lambing and lamb feeding. 






AVERAGE WEIGHT OF GREASY WOOL PER FLEECE. 
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FCX>T ROT IN SHEEP* 

A. MeK. Clark, L.V.Sc., 

Chief Veterinary Surgeon. 

Foot rot in sheep and c*att]e has become particularly prevalent in the South- 
West portion of the State owing, firstly, to intense pasture development, and sec- 
ondly, to the neglect on the part of the owners to recognise the disease in its early 
stages and adopt adequate control measures. This disease exists in all countries 
where pastures are luxuriant and land is moist. It does not cause great economic 
loss provided correct control nieasuies are systematically exercised. The only loss 
in this direction is sustained through loss of condition in sheep and the co^ .of 
constant attention. 

Foot rot can be r(*cognis<*d in its first stages by lameness. On closer 'examina- 
tion a red discolouration of the skin occurs, particularly between the hoofs. . Latfer 
there is a swelling of the affected tissue and an oozing of clear yellow fluid. An 
offensive odour develops and the hoof becomes soft, spread and turned upwards; 
that is, an extra growth of hoof occurs and it becomes, in consequence, spongy'^and 
malformed. Sheep may even be seen at this stage eating on the knees. 

Prevention . — Although the disease may be termed infectious there is some pre- 
disposing influeiK'e which must be i)resent. This is due ai)parently to moisture over 
a prolonged period sh<‘e]> in r(‘asonably dry areas ai*e not aff(‘clcd. in heavy 
rainfall areas Merino sheen should be avoid(‘d as this type is prone to foot rot. 
The English breeds should ])e introduced as these have a greater resistance to this 
infection than the Merino. 

Treatment . — Early recognition of foot rot is the greatest advantiige in control. 
When the disease is discovered in a flock all the sheep should be carefully examined 
and any showing lameness should be separated off from the rest. The former should 
be placed in a small ])addock as constant attention is needed. Each should be 
closely examined and any loose horn cut away from the hoof and the hoof trimmed 
up generally. Having done this the sheep should then be placed in a foot bath 
solution. They should not he walked through quickly but held in the solution for 
about one hour. This treatment should be done several times at two day intervals. 
The portion of the flock in which no di.seas(» is apparent should be passed occasion- 
ally through this solution. It will be necessary, therefore, to construct a concrete 
foot bath. Foot rot cannot be successfully combated unless an adequate foot bath 
is used. This bath should be at least six inches deep, .T2 inches wide and long 
enough to hold about fifty sheep. The bath should be filled to about three inches. 

The Solution . — Bluestoiie is effective and cheap. Foot rot can be effectively 
controlled with this drug. Its use is recommended in a 5 per cent, solution; that is 
J lb. bluestone dissolved in 1 gallon of water. A stronger solution than this has 
a tendency to burn the tissues of the Ivcl and cause extreme damage. Formalin 
is also efficacious in a 2 per cent, solution. The same may be said about this that 
a stronger solution than 2 per cent., apart from being expensive, may damage the 
feet. 

It may be necessary in extreme cases to give individual treatment to affected 
animals. In such cases, after paring the feet, the hoof should be dressed with a 
solution composed of a mixture of picric acid 4 ounces, methylated spirits 1 gallon. 
Apply with a brush. Also another solution may be used composed of resin 2^/^ lbs. 
dissolved in 1 gallon of turpentine and then add pint of monsol. Stir vigor- 
ously until a uniform mixture is obtained. Apply with a brush. 

Should one desire to use formalin for the purpose of treatment it should be 
mixed with glycerine in the proportion of 1 pint of formalin in 9 parts of glycerine. 

Cattle should be treated as recommended for sheep. 

Consideration may be given to the use of cau'vas boots for sheep and cattle. 
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HATCH YOUR CHICKENS AT THE 
RIGHT TIME. 

G. D. Shaw, 

Poultry Adviser. ' 

An important factor in profit earning is that of liatchiiig' the young pullets at 
Hie proper period. It is written in every possible poultry journal that chickens 
should be hatched so that they begin to lay when eggs are at their highest prices, 
but still we have chickens hatched from March to November! No stretch of ima- 
gination will envisage a pullet hatched in March beginning to lay when prices 
are highest, and the same applies to those hatched in November, but between these 
two extremes there must be some period when the pullets can be hatched to lay 
when prices start to rise and then continue laying for the 12 months following. 

In the years before 1929 egg prices were distinctly on the rise in the middle 
of February, and although the intervening years have seen a later date for this 
rise, prices can be expected to revert to normal at any time. Even allowing for 
a slight spread of price levels, we have also the most successful hatching period 
to consider, and that period is naturally in the spring, which is Nature’s time for 
reproducing its species. Any departure from spring hatching is obviously un- 
naturaJ. 

In Western Australia the spring hatching for successful rearing is from 
20th July to the 31st August for heavy breeds, and from 1st August to the first 
week in September for light breeds — a period of approximately five weeks for 
each class of breed. 

Any breeding activity outside those periods must tend to decrease profits and 
it will be agreed that the poultry industry must endeavour to obtain the greatest 
profit from the stock held, and that profit must be obtained in the shortest time 
possible. The business man never stocks winter goods to be held over a summer 
period: he stocks for the season of quickest returns. The aim of a good business 
man is to produce at the cheapest cost and sell in the dearest market. This should 
be the aim of the poultry industry. 

Rear at the cheapest period in order to be able to sell in the dearest market. 
The two interlock. One cannot be called tedious if this point is stressed, but in 
stressing this aspect of poultry farming a new method of explanation is being 
propounded. I^t us picture the activities of the average poultry farmer during 
the hatching period at present used in Western Australia, from June to October, 
juid alas, sometimes into November. He is aiming to produce 400 laying White 
JLieghom pullets and he has sufficient incubators to produce this number when 
f iatchin g from June to October. 

The machines are set as follows; — 

1. June 10th, hatching on July Ist. 

2. July 2nd, hatching on July 23rd. 

f. July 23rd, hatching on August 13th. 

4. August 14th, hatching on September 4th. 

§. September 5th, hatching on September 26th. 

6. September 27th, hatching on October 17th. 

In each setting he averages 120 pullet chicks, a total of 720 pullets during 
A period of 4^4 months hatching, and they commence to lay as follows.— 

Pullets, hatched July 1st, commence to lay in January and moult in April- June. 

Pallets hatched July 23rd, commence to lay in January, gome (say 60) moult in 

April-June. 
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Pullets hatched August 13th, commence to lay in February and continue. 

Pullets hatched September 4th, commence to lay in March and continue. 

Pullets hatched September 27th, commence to lay in April, but only about half 
are laying. 

Pullets hatched October 17th, should commence in May, but generally they are 
not in production until the fall in prices in June. 

Taking account of deaths and culling, let us assume that 80 pullets have been 
reared from each batch. Now what happens? The first two hatching^, which 
have started to lay in January, will surely go into a neck moult or even a full 
moult when April or May comes round. Tn very few raie occasions do they continue 
to lay through the period Api*il to June when eggs are dear. The next two 
hatchings, which start to lay in late Febrnary and March, will continue to lay 
right through the moulting period. The last two hatchings, born in late Septem- 
ber and October, will not begin to lay by the time prices are high, and some are 
not even ready to lay when }>rices begin to decline, so we have- - 

Born Jul} — 80 moulting when eggs are dear. 

Born late July — 40 laying, 40 moulting when eggs are dear. 

Born August-September — ICO laying. 

Born late September — 40 laying, 40 not laving. 

Born October — SO not laying. 

The pullets are really divid(‘d iido two elas.ses when ( 3 ggs are dear — 240 laying 
and 240 not laviiitr, being either moulting or too young. It must he remembered 
that the farmer still has his old hens whieli are moulting, and if he is a euller he 
will have 240 of these birds whieh are a drag on the profits of the pullets. 

The farm now comprises: — 

240 pullets laying. 240 pullets not laying. 

240 hens in moult. 

240 laying. 480 not laying. 

Is it reasonable to e.\j)e<'t 240 laying imllets to keep 480 non-layers for these 
three or four months f Yet snch is what the industry expects. 

Take farm 5, page 200, Journal of Agrienliure, September 1937, with 550 
pullets culled out to il70, all horn in the om* week and all laying w'heu eggs were 
dear. Those 370 pullets laying 17 dozen marketable (*ggs per day at Is. 7d. per 
dozen, average, over the 3L months could keep 240 moulting hens and return £4 
as well. But if only 185 of those pullets are laying with 185 pullets not Laying, 
together with 240 hens moulting, things take on another aspect; 185 pullets would 
have to provide feed for not oiil\ the farmer and his family but also for 185 
pullets not laying and 240 Ikmis in moult — 125 not laying. On the same liasis of 
production as these 370 pullets, 185 pullets laying 8^^ dozen eggs daily at Is, 7d. 
average could not carry the burden. They would not even be able to feed the flock 
and the farmer would then run into debt. By transferring the 185 loafing pullets 
into the laying class by hatching them at the right time, the proportions are en- 
tirely altered to 370 laying and 240 loafing. Then it docs pay. How do we accom- 
plish that change over? 

This is done by reducing the period of hatching so that it will be confined to 
the two most seasonable months, those confined between the last week in July to 
31st August for heavy breeds and 1st August to the first week in September for 
light breeds. 

It will be realised that by shortening the season only two hatches at three 
weeks' interval can be obtained, but one cun hatch greater numbers by augmenting 
the incubator's capacity. 

What if the expense is another £20 for machines The farmer will not need 
any more kerosene, feed or eggs in order to do the work; the only expense is for 
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extra incubators, sufficient in number to batch the total quantities referred to on 
page 12 in half the period. He will then have the whole of the 370 pullets laying 
when eggs are dear and only 240 hens moulting. 

Tjet ns now strike a balance with the extra £20 spent on new machines: with 
fbis advantage he will have another 185 bii*ds laying dozen eggs a day at 
Is. 7d. average, which is 13s. 6d. a day extra coining in; it will only take 30 days to 
Wicoup the £20 extra expenditure for incubators and for the next 2% months an extra 
13s. Cd. a day is a profit which can be used with satisfaction on the farm. The 
machines will then have been paid for and are ready for next year. 

But if he will not spend that £20 more or less, he will be depriving himself 
of 13s. 6d. per day extra for 75 days — ^too great a loss to be tolerated by any think- 
ing person. Our farmer will have all the breeders he requires for the 240 moult- 
ing hens, the balance of a well-culled flock, which have laid profitably right up to 
March 31 when he then decided to make them recondition. Of course all will not 
be fit for the breeding pen but there will be plenty of proved producers, and as the 
eggs are not wanted until July, and the moulting hens will have reconditioned, 
nearly all will be laying by then. 

If he is a purchaser of chicks — one who does not desire to hatch his own — ^the 
problem is easy. He orders his chicks to be delivered during those few weeks. 
He orders early and pays a deposit in order to close the contract. 

If one hatchery cannot supply at the date required he must go elsewhere. He 
must not let the hatchery dictate what dates he will be supplied. 

It should be understood that the industry must go ahead. It cannot stand 
still, so the conditions of to-day are going to change. The hatchery must be pre- 
pared to respond to the demand of the purchaser. This will mean that hatcheries 
will have a shorter season %vith more machines. Their remedy is obvious. The 
industry cannot continue to keep 425 loafers on 185 layers and the transfer must 
be made before contentment arrives. The new conditions are going to demand 
that all sections of the industry respond or go out. 

The old practice was to hatch sufficient young stock to replenish the outgoing 
due to the two-year old hens and the farmer had only sufficient pullets on the block 
to recoup for the outgoing in the moulting season in April to June. It was no 
uncommon sight to see the farm stocked with three-quarters of the birds not laying. 
Such a percentage of non-layers was a severe drawback and the fanner could not 
pay for his feed bill let alone have anything over for himself. His debits mounted 
up for the whole of the moulting period and he relied on the spring lay to recoup 
him for that debit. Needless to say, he wa>s not very contented with the conditions 
of the industry. 

The whole trouble has been that the farmcir was not sufficiently alive to the 
culling of the unprofitable birds. He never gave a thought to the loss incurred 
when a bird eeas(*d to produce sufficient eggs to not only pay for feed hut also to 
return a little over for the farmer. 

Culling is the basis of all the arguments for replenishing the young stock. If 
one does not cull there will he at least 80 per cent, of the pullets alive at the end 
of the first year, so the replenishment is not so big in proportion to the situation 
when the remainder is only 60 per cent, of the beginning of the year* 

In the Journal of Agriculture for September, 1937, pages 265-278 appeared an 
article on ^'Culling the Flock.” The economic factors are definite and the methods 
can be apptied with confidence by any poultry farmer. 

The article was for the beginner — ^the fanner with little experience. It placed 
before him a^simplified method of detecting the ^^duds.” 
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It has many times been suggested that culling must be performed in daylight. 
This is absurd — the night is equally satisfactory. 

We have been told that the birds should not be disturbed at night, yet one 
cannot but suggest that night culling is not disturbing to any flock. 

The night work is easy to both man and bird as the birds are not rushed over 
a shed, they are not driven into catching crates, and they are not handled at the 
period of greatest activity — daylight. 

The farmer should always visit the fowl sheds after dinner. The practice is 
extremely valuable. The inspection which takes place then is thorough. The birds 
are used to handling for condition. Vermin are detected (they are never seen in 
daylight) and sickness, if present, is easily noticed. What h easier than to lift off 
the perches those duds which show up prominently tchen scattered thf^oughout a 
flock of good birds? All birds being settled it is easier to detect the ^^dud.” There 
IS no fast movement of heads and legs. The ^^dud’’ only is handled ; the remainder 
arc not touched. 

ill fact, all birds enjoy liandling after they are trained (which training should 
take place early in life). Have we not heard the contented happy talking of 
the properly handled bird? 

Ai*e the bii'ds traiii(*d for showing any the worse because they are tame? 

Handling at night is a ])leasure for all and the birds like it. 

These foregoing remarks are impressive — the farmer will find his culling a 
pleasure and a profit. It does not interfere with his daytime duties and it does not 
entail hard and trying work in driving and catching. 

As only a tW duds are detected at a time, culling is continuous and the profile 
at a maximum. 

Now let us take the situation of an unculled flock in April with 800 birds going 
through the moult and only 1,000 pullets. If 500 of these pullets are hatched in the 
periods which will not guarantee their laying in April, if those 500 are also 
moulting or have not started to lay, we are going to have a flock of 1,300 loafets, 
with 500 hard workers trying to keep them in food, and the farmer can wait for 
his share, and he will have to wait a long time. Even if one does not cull an 
entirely different picture will be shown if the farmer has hatched those 1,000 all 
to lay at the correct time, i,e,, when eggs are high in price. One thousand pullets 
producing 400 eggs a day at Is. 7d. doz. w’ould be able to feed the moulters and 
give something over for the faiTner. But if the farmer was a believer in the 
practice of culling the moment the bird ceased profitable production, the ratio 
would be in the vicinity of 800 pullets producing 400 eggs a day (the 1,000 pullets 
would have at least 20 i)er cent, taken out as not profitable birds), and only 500 
odd old hens going through the moult. 

The position is quite clear. First we must start to cull from the moment the 
chick is bom and continue throughout the year. We must never let up on the 
practice. Our birds must never be allowed to stay on the block one day after 
we have noticed their poor laying, and we will then appreciate the other side of 
the picture. We must always estimate and endeavour to rear such that we will 
always have twice as many pullets coming into the lay the moment the hens are 
beginning to moult. To do this W’e must reduce the hatching season to a very 
short one. We do not want to be keeping not only the hens when in moult but 
also the pullets which are as yet not near the lay. The load is too heavy. 

Some will hesitate to try the short breeding season, but they can be assured 
that the advantages are numerous. 

Let us look at the idea from another angle. The nominal cost of rearing 
pullets to the laying stage, taking account of the cost of eggs, kerosene for incubat- 
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ing and brooding, feed — in fact every cost which can bo legitimately charged 
against the pullet to laying stage — is in the vicinity of £25 per hundred of the 
good, well-culled pullets left. This £25 is a dehit against the pulletsj and not 
against the old hens. The pullets incur the debt, therefore they must pay that 
debt back. Their costs should not be a charge against the laying stock. The 
laying stock did not want them. If they all start laying between February and 
March, they will begin to recoup the debt with eggs at Is. 7d. per dozen average,, 
and in no time they will be debt free — about the end of June or middle of July. 
(Last year the Hocks mentioned by me above had the debt rw^ouped by the end 
of June, 1937.) 

But if the flock of pullets do not start to lay until the prices decline, they 
are going to take longer to pay olf the debt. It will take twice as long when 
egg prices have fallen to lOd. per dozen. You will now appiHiciate that the 
spread of the lay from January (when eggs are Is. 3d.) to July (when eggs are 
Is.) causes the debt to last longer and your profit is further ott*. When you have 
recouped yourself for the expenditure on the chickens, you will then begin to 
make a profit, and not before. So shorten the period of debt as much as possible 
by hatching the chickens out so that they will all begin to lay at the rise of prices. 
Do not spread the hatching and so miss the maximum jirofit. 

Buyers of chicks may be perturbed because this i)ractice of short hatching will 
have a tendency to cause the hatcher to place small eggs in the incubators, but one 
can be assured that the hatchery is not going to ruin a trade when it is dealing with 
the farmer who is aware of the economic side of culling and the profits attached to 
the proper breeding season. The clientele which demands the best chicks at the 
best time will always see that they obtain what is desired, and any hatchery which 
falls down on the order will be well condemned by the farmers. If the hatchery 
works on the best lines by culling, etc., it will always be in a position to supply 
chicks from well tried birds (those which have stood the test of time). 

What of the hatchery? The manager will most likely be faced with the problem 
of completing his orders in half the time taken previously. The farmer will demand 
the chicks betw(‘en mid July and early September and if the hatchery cannot supply 
w’ill go elsew'here. This will force the hatchery to expand to keep his business, and 
the incubator capacity will have to be doubled, the machines will be idle for a longer 
period each year, the depreciation will be greater and the interest will still mount 
up, but the hatchery must meet these mounting costs. The costs will no doubt be 
recouped in other directions, but the farmer who is alive to the necessity of obtaining 
his stock at the correct time will cheerfully assist in the matter. Prices should be so 
arranged that there is no hardship on any section of the industry. If the hatchery 
cannot carry on owing to the mounting costs — the result of the increase in the 
number of machines required — ^the industry will suffer. Therefore there must be 
co-operation between the buyer and the seller of chicks. The seller must guarantee 
his wares and then the buyer will not cavil much about a slight increase in the price 
of day old pullets. 

Any tendency towards cut-throat prices for day old chicks will be disastrous to 
both sections. The buyer of day olds must demand the best at the right time and then 
be prepared to recoup the seller for the extra expense entailed in producing the 
better class of stock. 

When all is said and done what is a few pounds extra per thousand as a cost 
for guaranteed pullets, guaranteed both as to breeding, egg size, stamina, and as 
to the correct time of delivery. 

Apart from the economic advantages of quick hatching there are others 
which although not directly connected with the £ s. d. of poultry farming, must 
ba\^ a very direct bearing in the long run. 
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First of all we will be breeding from hens, birds which have successfully 
progressed through a moult after having proved their laying capabilities over a 
year of profitable production. As there will not be any need for early eggs there 
will then be no need to have pnll<*ts in the breeding pens. 

Secondly, we will not be ^‘tired of looking after chicks.'' What a drag it is to 
have chickens on your haiuls from June to December. No wonder the late hatched 
never seem to thrive, and we always blame the lack of something the earlitw ones 
obtained from the soil or season. That something might be inattention on the part of 
the attendant, because of his or her being ‘^tired of the sight of them," and a very 
good logical reason it is when late hatched do no good. 

Having referred to the economic advantages of hak^hing at the I’iglit time in 
order to catch the rising ])rict‘s of eggs in the autumn, the matter of autumn- 
hatched chicks may well be discussed also. 

If for any reason the spring hatch has been insufTicieiit to meet the require- 
ments of the farmer, it has been a practice in the past to increase the Hocks by 
hatching several hundreds of chicks in the autumn — March to May. Many argu- 
ments are put forward as to the advantages of the practice, but as the basis of 
all the discussions in business ventures is costs and profits, the sooner the industry 
begins to think along these lines the better. Forget for the time being about 
the numbers to be stocked, and also forget about replenishments. 

It has been mentioned previously that the newly hatched chicken, the moment 
it is born, has a debt against it. The hatching costs, which costs include the- 
feeding of both the males and females of the breeding pens, and also the wasteage 
entailed because of the selection of those breeds, ai^ an initial cost which is in 
most cases assumed, but to the initial cost we must also add the costs of brooding 
and weaning, such as fuel and other incidentals, and we also have the cost of 
feeding to the laying stage. These costs (based on the results of 1936/37) of 
raising one hundred good pullets, which had been well culled, were in the region 
of £25. 

It can be seen, therefore, that if there are 400 good pullets left at six months, 
the costs are in the vicinity of £100, or 4s. per bird, and such costs are a debit on 
the pullets only and not on the old hens. In simpler language, those pullets have 
borrowed £100 from somewhere in order to pay for their rearing, and before they 
can be considered as returning a profit that cost or debit must be paid back — 
every penny of it, and the only means of payment is through the eggs laid, plus 
any sum received for the sale of further culling. 

The cost of feeding a pullet for the year 1936/37 was 11s, per year, or in 
round figures, we can work on 2id. per week. A finer figure does not matter when 
explaining the point under discussion (profit over debits). Using the average 
figures (net) received for all grades of eggs January to June, 1937, the average 
price received was Is. 7d. per dozen, and using the consen’^ative figure of 50 
per cent, production or even three eggs per week, the return of the August and 
early September hatched bird will be % dozen @ Is. 7d. = 5d. ; cost of feed, 
2y2d. ; profit over feed, 2^2^- Therefore, the bird will be paying off her debt at 
2jd. per week, and as she has 4s. to wipe out, it wiU take her 20 weeks in order to 
recoup the farmer for the money he has already paid out on her upbringing. 

Now let us take the pullet which is bom in the autumn, say March or April 
or May, laying in the normal six months (starting to lay in August, September or 
October) we can assume she lays the same class and grade of eggs as her August or 
early September-hatched sister. She will lay at about the same rate, but for better 
illustrations let us give her an average of four eggs per week against the three 
eggs credited to her spring sisters. 
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The prices of all during the months of spring, 1936, were as follows : — 

s. d. 


In September average price all grades was . . . . 0 10% 

In October „ „ „ ..10 

In November „ „ „ . . . . 0 11 

In December „ „ „ . . . . 0 11 

In January „ „ „ 11% 

In February ,, „ „ . . . . 11% 

In March „ „ „ . . ..12 


On these prices the pullets will take more than three times as long in whitli 
to clear accounts, and at the period when they should be returning a profit there 
will surely be a general moult. 

The following is a balance of costs and credits for pullets born in March and 
laying in September: — 


Sept. — to maturity . . 

s. d. 
..40 


Db. 

balance 

8 . 

4 

cl. 

0 

Eggs laid Sept., 16 @ 10% 
Feed cost, 4 weeks 2%d. 

. . 1 2% 

. . 0 10% 

profit 

Sept,, 4%d. 

debit 

3 

7% 

Eggs laid Oct., 16 @1/- .. 
Feed costs, 4% weeks at 2^^d. 
Eggs laid Nov., 16 @ lid. 

Feed costs, 4% weeks at 2%d. 

..14 
. . 0 11% 

profit 

Oct., 4%d. 

debit 

3 

3 

.. 13 

. . 0 11% 

profit 

Nov., 3%d. 

debit 

2 

11% 

Eggs laid Dec., 16 @ lid. 
Feed costs, 4% weeks at 2%d. 

..13 
. . 0 11% 

profit 

Dec., 3%d. 

debit 

2 

8 

Eggs laid Jan., 16 @ 1/1% 
Peed costs, 4% weeks at 2i^d. 

..16 
.. 0 11% 

profit 

Jan., 6%d. 

debit 

2 

1% 

Eggs laid Feb., 16 @ 1/1% 
Peed costs, 4 weeks at 2%d. 

..16 
. . 0 10 

profit 

Feb., 8d. 

debit 

1 


Eggs laid March, 16 @ 1/2 
Peed costs, 4% weeks at 2%d. 

..17 
.. 0 11% 

profit 

Mar., 7%d. 

debit 

0 

10 

Eggs laid April, 16 (5^ 1/8 

. . 2 3 





Peed costs, 4 weeks at 2%d. 

. . 0 10 

profit 

Apr., 1/5 credit now 

0 

7 


If the birds do not now go into the moult, they have been over seven months 
in the lay l>efore they have returned a profit to the owner, but it is generally 
recognised that the autumn-hatched pullet w’ill, in nine cases out of ten. go into 
the moult. Imagine the position when the flock does start to moult. We can 
assume the moult will be starting in February and continue to the end of June. 
Such being the case, we find that the pullets are just beginning to balance the 
ledger when they are moulting, and for the next three or four months will be 
again creating a further debit — that of the feed costs over those months of rest. 

Therefore the autumn-hatched pullet is in the class which is a handicap until 
it has completed the moult. 

Put another way: the spring-hatched pullets have li(|uidated their debt by the 
enid of June or the middle of July, at which time they are 9 to 10 months old, 
and are returning a profit to the owner from July or August until they are mar- 
keted, whereas the autumn hatch have not liquidated their debt until near the end 
of April (that is, if they do not go into a moult in the meantime). It is safe to 
say that the autumn hatching of pullets is not a paying proposition under these 
conditions, and should never be practised when egg-production is the mainstay 
of the farmers activities. 

In comparing the spring-hatched pullet against the autumn-hatched, we can 
do it another way. The normal age of maturity being six months with the spring- 
hatched pullet, we have six months for growing and then 12 to 13 months of 
laying, of which three to four months' lay is required to recoup the debit. We 
then have the balance of nine months' profitable lay before the pullet is 18 months 
old, and then the three months' moult. 

But . yrith the. autumn-hatched pullet we still have six months' growing, with 
six months' lay, none of which shows a profit, and then we have t.he three months' 
moult* 
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In July both classes lay again, and continue for the following nine months. 
The comparison is then as follows; — 



Born Sept. 1. 

6 months growing. 

Born March 1 next autumn. 


3 months laying to recoup. 

9 months profitable laying. 

(5 months growing. 

6 months laying to recouj). 


o months moult. 

3 months moult. 


3 months to recoup cost of feed 
during moult. 

fi months profitable laying. 

3 months to recoup cost of feed 
during moult. 

6 months profitable laying. 


30 months. 

24 months. 


This shows that in the Sei)tember-hat('hed pullet we have 15 months’ profitable 
Jay during a life (d* 50 months, or to the second moult, but the autumn-hatched 
pullet gives us oidy six months^ profitable lay in a life of 24 months, or to the 
second moult. 

We have had no advantage by augmenting our spring-hatched chK*kerl^ with 
autumn hatches. It would have been more* jirofitable to have done without the 
autumn-hatched and concentrated for greater numbers during the following s}>ring 
season. 

To hark back a little: It must be agreed that the sooner the pullet pays oft' 
the debt of rearing the sooner the farmer will be able to reap the profits from 
his liock; therefore, care must be taken to see the hatching is completed in the 
correct period. It must also be realised that the price factor has a marked bearing 
on the subject. If the egg prices begin to rise to fairly high levels during the 
January and February of the year, the pullets will be able to recoup the debt 
sooner, and it also alloAVs of a slightly longer hatching period, inasmuch as the 
hatching can be started a little sooner than would be practicable if prices were 
very low during those months, making sure we do not start too early — we must 
beware of the early pullets and their going into a moult. Of course, were the 
prices to rise early in the summer — ^in December for instance — the sooner the 
autumn-hatched pullet would liquidate its debt. 

The matter of profit should be in front of the poultry farmer at all time&, 
and a keen analysis of all factors will be the only way he will he able to solve w^hat 
IS now a very controversial subject. But we must not forget the principle that 
all chicks create a debit, and before they can return a profit to the farmer the debit 
mtist he wiped out. 


ERRATA. 

Journal of Agriculture, March, 1937, p. 19, ‘‘Royal and District Agricultural 
Societies^ 50 acre Crop Competition, 1936’^ : The rainfalls for Nyabing and Hydeu 
Rock should read as follow : — 

ToUl 

f Qrowing Period. s for 

Jan. Feb. Mar. Apl. May. June. July. Aug. Sept. Oct. Total. Nov. Dec. Year. 

Nyabing .... 94 14 10 07 218 340 79 181 74 17 013 42 54 1,194 

Hyden Bock .... 80 14 18 22 181 241 105 198 03 12 745 25 80 940 


Journal of Agriculture, December, 1937, p. 382: “The Control of Toxic Paralysis 
(Botulism) in Sheep and Cattle.” In the twenty-second line of third paragrajih 
“5gm” should read “50gm.” 







21 


1938.] JOURNAL OF AGRICULTU RE, W.A. 


THE PAPAW OR PAPAYA. 

( Carica papa j fa . ) 

G. B. Barnktt, 

Tropioal Adviser, Department of Agriculture. 

With frequent inquiries being made as to tlie method of proj)agation and with 
nn increasing demand for this fruit in the inc*troi)olitan maekets, it is felt the 
following notes will be of interest. 

It is not the intention of the writer to coiney to Gascoyne River settlers that 
the time is opportune for the establishing of any large commercial areas, but there 
are sufficient indications to warrant the consideration by settlers of the planting 
of a few “tiws” as a ])rofitable sideline to banana irrowing. Without entailing 
much additional time, water f)r other co^ts, they could be grown in such positions 
as along the irrigation drains, on tht‘ headlands, between the outside banana rows 
and the wund breaks, between the young fruit tiees oi* in the ])ineai>ple beds, 
l^rices in the j>ast for this fruit have been encouraging despite the fact that little 
or no attention has been f)aid by settler^ as regards type, quality or condition of 
fruit being sent to markets. True though it is that the demand is greatc'r than the 
supply, considerable caution must be taken with the amount of supply owing to 
the peculiar nature of this and many other tropical fruits, a liking for which is an 
acquired ta.ste. 

The pa])aw or pai)aya (erroneously called paw j aw b\ many in this State and 
which is an entirely different type of plant indigenous to the Central U.S.A.) is a 
typical tropical plant and is a native of tro})ical Anu'rica. It has ])roven itself tjuite 
suitable to Gascoyne conditions jiroviding that noimal care and attention are paid 
to cultural methods, and thrives best in a soil rich in organic matter ])ossessing good 
draina4re, in a sunny j)osition free from frosts and boisterous winds. 

THE PLANT. 

This i.v a fast growing herbaceous 7 )lant jmssessing usually an erect trunk 
attaining a hcught of 10 to 25 feet, which is fleshy and hollow. The leaves, which are 
large, sometimes 2 feet across, are dark gr(*en and are jiroduced in clusters at the 
top of the f»lant on hollow, smooth stiff stalks. This g^'o^\i:h is erect in the early 
•stages of develojunent but later as the h‘af stalks grow, they bend outw’ards and 
then downwards, giving the plant a 7 )alm-like effect. The life of a leaf varies from 
4-6 months and at the axils or union of the leaf stalk and trunk the flowers are 
produced. 

THE FLOWERS— MALE ANT) FEMALE. 

The papaw is normally dioecious, i.c., with the staminate or male and pistillate 
or female flowers produced on different plants. Tn addition to the staminate and 
pistillate forms, intermediate forms have been observed in w^hich flowers of each 
•sex occur in one plant. Staminate flow'ers may occur with rudimentary stigmas 
and ovaries which give rise to small worthless fruit and there is a hermaphrodite 
•or bi-sexual type which regularly produces perfect flowers, is self-j)ollinated and 
yields excellent fruit. (While fruit of the staminate tree have been described as 
worthless there are instances of large and good-flavoured fruit having been produced 
but possessing thin skin and soft flesh which make them unfit for transport to 
market.) Tn the dioecious type the staminate or male plant (Pigs. I and 2) the 
'flowers are w^hite, about an inch long and are born in clusters on long pendant 
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racemes sometimes 5 or 6 feet long, while the pistillate or female plant produces 
creamy yellow flowers about 2 inches long close to the trunk of the plant on short 
thick stalks from half an inch to 2 inches in lengtli (Figs. 3 and 4). Both types of 
flowers emit a very pleasant scent. 

It appears that nature holds the determining of the papaAv sex as a close secret 
for although many and varied are the suggestions that have be^n expounded con- 
cerning the determination of sex in the early stages of growth of the plant, the 



Fig. L — Staniinate flowers on the papaw plant. 


writer has yet to be convinced that any of the so-called ^^positive tests” are reliable 
except that the more vigorous plants in the nursery may possess a greater per- 
centage of female plants. This line of selection is desirable apart from the view- 
point of sex, in that the most vigorous plants are the quickest to flower, thus 
maturinif an early crop and such crop is usually bom low on the plant which 
fa^lMtwluarfestmg. 
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THE FRUIT. 

The shape of the fruit varies from oblonj? to round, dep?ndino* not only on type 
or variety. Soil, season, climate and cultural conditions s(*cin to have considerable 
bearing on shape. The fruit when first d(*veloped are creamy white, but quickly 
take on a dark green colour. The weight varies from 1-10 lbs. when mature. When 
ripe the skin is smooth, thin and usually of a yellow to deep orange colour, while 



Fig. 2. — ^Flowering habit of the male tree. 

some types are pale green and are not considered very favourably by the trade. 
The flesh is of Arm butter texture and pos.sesses a yellow to orange-yellow colour. 
In the centre of the fruit is a fairly large cavity where are carried numerous round 
or oblong-shaped black seeds. The thickness of the meal or flesh varies from half 
an inch to two inches. 
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METHODS OF PROPAGATJON. 

The papaw may be propagat(*(l from eiittiiigs, by grafts or seed, the latter 
being the coiiuiioncst and to date most satisfaetor\^ method. 

Cuttings arc most successrully rooted when small limbs are removed from 
plants and care is taken to see that the natural .swollen growth at the union of the 
small limb and parent plant is attached to the cutting. 

Although this plant can b(' grafted successfully, there is little to be gained 
from this method of propagation for it has been observed that the parental qualities 
are not always retained except that the age of the parent seems to bo transmitted 
in the scion. These facts appear to be present to the same* degree in rooted cuttings, 

SELECTION. 

As already mentioned the propagation by seed is the b(‘st method. Little atten- 
tion has been paid in the ])ast on the Gascoyne in the matter of selection, with the 
result that many worthless strains are in evidence which are not only unremunera- 
tive but are a menace to the better tyjies growing in the same vicinity. 

Seed should be selected from a fully ripe* fruit and from a tree known to be 
of a healthy, robust, heavy b(‘aring nature. The fruit should possess a thick 
leathery highly coloured skin, a llesh of firm t(‘xture and good thickness. The shape, 
if possible, should be oblong, as this appears to be favoured by the trade, and a 
medium sized fruit is the most popular. Fruit with a very prominent nipple at the 
calyx end should be avoided as tliis tends to ripen earlicT than the main body of 
the fruit and is subject to bruising, thus detracting from its value when presented 
to the buyer. 

THE SEED BED. 

Seed may be raised either in beds or boxes which contain a good rich sandy 
loam. The seed should be planted soon after being removed from the ripe fruit 
but seed will retain a high percentage of germination for twelve months if washed 
after removal from the finit and kejit in an airtight jar in a cool place. The best 
time for raising seedlings is during the spring months — September -December. The 
seed should be planted in rows about 32 inches apart with 2-3 inches between seeds 
and covered with about half an inch of soil. The seedlings should be above ground 
in 2-3 weeks after planting in the spring. Thinning the seedlings out to 6-8 inches 
will encourage good sturdy growth. The soil should be kept only moist as excessive 
watering may cause damping off. If the seed beds are in sunny positions the seed- 
lings should be ready for removal to their permanent positions in two months from 
planting of seed when the seedlings should be 6-8 inchas high (Fig. 6). 

PLANTING OUT. 

Several hours prior to transplanting, the seed beds or boxes should receive a 
liberal watering, and planting out should be done in the cool of the day. After 
selecting the most robust and vigorous plants, every care should be taken to avoid 
destroying the roots or the drying out of roots during transplanting. A thorough 
watering is advisable as soon after planting as possible, and once the plants show 
signs of being established, weekly irrigations should be sufficient. If planting out 
large seedlings, it is advisable to remove the majority of the leaves several days 
prior to planting, leaving portion of the petiole or leaf stalk attached to the plant. 

Owing to the impossibility of determining the sex of the seedlings prior to , 
flowering, it is advisable to adopt close planting and planting in pairs about 18-24 
inches apart, allowing 3-4 feet between pairs, is suggested (Fig. 7). The thinning 
out of males, which usually predominate, should be done as soon as detected, and 
they should be etlt up and dug into the soil as they are a valuable manure for the 
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remaining plants. No definite advice can be given jis to how many males should be 
left as position of the plants has a eonsideral)le bearing on the matter, but as a 
guide 3 or 4 robust males should be satisfactors’ if well dispersed amongst 20 to 
30 females. 

While most plants have the tendency to develop the one upright stem, there 
Are some that will develop lateral limbs early in life, which is very desirable as the 
plant then tends towards a low type growth carrying a larger ci’op of medium sized 



Fig. — Flowering and fruiting habit of female tree. 


fruit low to the ground. To encourage the branching type habit, Ihe terminal 
growth may be nipped out when the ])]ant is 3-5 feet high, but e\'en this does not 
always force out the side vegetation. Some grower> wait until the first main crop 
has set before removing the terminal growth when the branching habit can usually 
be obtained. 
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While plants may live for 10 or more years, it is usually fouiwi that after the 
second or third year the plant has ])rodueed its best commercial crops. 

The ])lant readily responds to soil cultivation and liberal supplies of well-rotted 
organic matter, and will benefit from an application of Wyndham meat works 
manure whenever manuring the bananas, bearing in mind that if the plant is kept 
producing vegetative growth, there will be a constant cropping of fruit. 



Fig. 4. — Eight months old pistillate or female flowering 
papaw tree. 


HARVESTING AND HANDLING. 

like most fruits the papaw attains its best flavour if allowed to remain on the 
plant until ripe, but this is not practicable if fruit is to amve at Perth markets in 
good condition. The stage to harvest for metropolitan markets will vary with the 
season. During the winter months it is possible to allow the fruit to remain on the 
trees until a fair amount of colour is showing, but in the summer it is necessary to 
^^Jbarvest as soon as the yellow colour commences to show on the fruit. 
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Harvesting should be done during* the cool of the day by holding the fruit 
firmly and giving it a slight twist, when it should come away with portion of the 
fruit stalk attached. The fruit should be handled with the greatest of care as it is 
very easily bruised and marked; even the slightest marking at harvesting becomes 
very pronounced when the fruit is ripe. If possible, the fruit should be allowed to 
sweat in a cool place for about 12 hours prior to packing. The fruit may be packed 
in the standard tropical fruit case (24% inches by 12 inches by 12 inches, inside 



Fig. 5. — Bearing habit of male tree. 


measurement), or during times of high prices the % flat is more desirable. A layer 
of wood wool, dry straw or crumpled paper should be placed in the bottom of the 
case, and each fruit should be liberally wrapped in paper before being placed in 
the case, making sure that a padding of the paper covers the stem end of the fruit. 
The fruit may be ])acked either erec^t or lengthwise along the case. Never place the 
fruit across the case, for after lidding the ease always travels on its side and fruit 
so packed are liable to receive damage to the stem or calyx ends. When packed the 
fruit should be slightly higher than the side of the case, and a liberal layer of wood 



28 


JOURNAL OF AGRICULTURE, W.A. 


[Mabch, 1938. 


wool or crumpled paper should be placed over the fruit before lidding. The use of 
dead banana leaves as padding material is not to he encouraged for it not only 
detracts from the ^^get up” of the product but produces an unpleasant musty odour 
to the packed article. Use even grade fruit as far as possible, and upon the end of 
the ease mention the count or number of fruit in the case. 

USING THK FKTIT. 

The most p()j)ular method of using the fruit is b.\ cutting it in halves or slices 
lengthwise, removing the seed and to suit the taste, spnnkling sugar, salt, pepper, 
orange or lemon juice over it. Served in this mamier it is a very popular breakfast 
dish. Some people prefer a few of the seeds to be servetl with the fruit as they have 
a flavour similar to water (‘res< and are claimed to possess great digestive properties. 
This fruit is becoming increasingly popular in cafes when served with ice cream. 
Cut in halves with the seed removed, and port wim‘ added, it makes a delicioua 
sweet for the menu. 



Fig. 6,— Papaw seedlings in the seed bed and at a suitable stage for transplanting. 

Great medicinal properties are claimed for the fruit and plant from which 
is procured a milk-like fluid which when dried to a white powder contains ‘^papain^^ 
and is used in the manufacturing of special digestive foods and chewing gum. The 
papain is harvested by making slight incisions in the skin of the fruit and the 
exuding fluid is collected in small vessels and then dried and ground to a powder. 
One authority claims that to extract 1% lbs. of papain approximately 1,500 average 
size fruit are required to be treated. 

PESTS AND DISEASES. 

The plant is comparatively free from pests and di.seases in Western Australia. 
Slight infestations of Red Spider have been recorded. The major loss of fruit 
appears to be from sun scald and slight fungus attack in the form of a rot which 
develops at the calyx end and exposed side of the fruit. The orange-piercing moth 
also does slight idamage during drought periods. 
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REASONS FOR CROP FAILURES. 

Crop failure, or fruit developing^ towards rnatunty and then falling from the 
plant, may be the result of blossoms being attaeked by insects or disease, or un- 
favourable soil or climatic conditions at fruit setting stage. Excessive watering or 
manuring at this stage can also cause trouble, but where these conditions do not 



Fig. 7.— V’^ouiig jiapaw block. Note sjiacing of plants. 

pr(*\ail it is quite possible that [)ollination is at fault. The shrivelling and dropi»ing 
of fruit from the male tree is common, and if an inspection is made of the interior 
of tlie fruit, it will be found that the seed is undeveloped. Infertile fruit is usually 
insiidd in flavour and the flesh is thin and leathery. 


THE COST OF FEEDING PURE BRED COWS UNDER THE 
AUSTRALIAN OFFICIAL HERD RECORDING SCHEME^ 
WESTERN AUSTRALIA, i936-7. 

By Officers of Dairy Branch. 

In this article the cost of feeding pure bred cows diuring the period July 1st,. 
1936, to June 30th, 1937, has been computed on a similar basis to that adopted 
during the past five years, and the comparative value of the 25 herds assessed as 
producers of butter fat and milk. 

Table 1 sets out the prices used in arriving at these costs, but, whilst each price 
is believed to be a fair average throughout the year, in individual cases a variation 
may occur, particularly in the case of home grown fodders. In general, values of 
the main concentrates are higher this year than last, but are offset by the fact that 
more fanners are realising the value of home grown crops and conserved fbdder. 
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TABLE L 

PRICES USED IN VALUATING THE FOODSTUFFS CONSUMED DURING THE YEAR 


ENDED 30th JUNE, 1937. 


Chaff, per ton 

Wheat (crushed), per bushel . 

Oats (crushed), per bushel . 

Bran, per bushel 
Pollard, per bushel 

Silage, per ton 

Meggitt^s Meal, per ton 
Prot^na, per ton 
Cowmeal, per ton 
Keymeal, per ton 
Brewer’s Grains, per bushel ... 
Green Lucerne, per ton 
Green Maize, Sudan Grass, and C!!erci 

Chaffed, per ton 

Grazed, ^r head per week 
Meadow Hay, per ton 
Pasture, per head per week — 

Good, green 


al Crops — 


£ 

5 

0 

0 

0 

0 


s. d. 
6 9 
3 6 
2 7 


0 10 
14 0 
12 0 
11 12 0 
12 0 0 
0 0 6 
1 0 0 


0 15 0 
0 2 6 
3 0 0 


0 2 
0 1 


TabJo 2 shows the averiigo r(‘snlts over tlie past 14 y(‘ars. 


TABLE II. 


PURE-BRED COWS UNDER OFFICIAL TEST— AVERAGE RESULTS OVER A PERIOD 

OF 14 YEARS. 


Year ended 
30th June. 

Average 
Milk Yield 
per Cow. 

Average 
Butter Fat 
per Cow. 

Average 
Cost of Feed 
per Cow. 

Average 
Cost of Feed 
to Produce 
lib. Butter 
Fat. 

Average 
Cost of Feed 
to Produce 
] gallon 
Milk. 

Average 
Price, 
Butter Fat 
per lb. 



galls. 

lbs. 

£ s. 

d. 

pence. 

pence. 

pence. 

1924 


600 

319.50 

10 4 10 

7.70 

4.09 

19.5 

1926 


652 

308.59 

14 13 

2 

10.77 

6.15 

17.5 

1926 


624 

312.01 

14 14 

7 

11.15 

5.66 

19.0 

1927 


602 

290.72 

14 10 

5 

12.00 

5.79 

19.0 

1928 


592 

280.56 

15 11 

4 

13.34 

6.34 

19.5 

1929 


629 

295.10 1 

15 1 

0 

12.24 

5.74 

20.0 

1930 


636 

294.98 

14 10 

3 

12.74 

5.10 

19.5 

1931 


643 

301.60 

9 14 

7 

7.74 

! 3.64 

16.0 

1932 


696 

318.96 

10 18 

3 

8.21 

3.76 

14.0 

1933 


664 

308.60 

9 2 

3 

7.08 

3.29 

11.0 

1934 


720 

333.70 

10 2 

6 

7.28 

3.37 

10.0 

1935 


682 

326.61 

9 18 

0 

7.34 

3.49 

12.5 

1936 


681 

320.14 

8 14 

7 

6.54 

3.08 

12.5 

1937 

... 

685 

309.31 

11 5 

1 

8.73 

3.94 

14.5 


The low production costs shown by the Jersey herds in Table 3 are due mainly 
to the fact that nearly all these herds are in the wetter portions of the State, and, 
with one exception, are producers of butter fat only. This means that the cows 
come into profit in April or May, thus having the benefit of the longest possible 
period on natural green feed. 

Amongst the Guernsey and Australian Illawarra Shorthorn herds, however, 
are several whole milk producers, and, as it is necessary for their owners to main- 
kain a regular supply of market milk throughout the year, they sacrifice portion of 
cheir elEcieniy in being unable to bring in all their cows during the autumn. 
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TABLE III. 

BREEDS COMPARED AS PRODUCERS OF MILK AND BUTTER FAT. 



Average 

1 

Average 


Average 

Average 


Yield 


Yield of 

Average 

(/OSt of 

C’ost of 

Breed. 

of Milk 

Average 

Butt^T Fat 

Cost of 

Feed to 

Feed to 


per Cow 

IVst. 

per Cow 

Feed jjer 

Produce 

Produce 


during 


during 

Cow. 

1 gallon 

11b. 


9 months. 

i 


9 months. 


Milk. 

Butter Fat 


Jb. 


lb. 

£ s. (1. 

n ^ 

) })€‘nce. 

))ence. 

Guernsey (5 herds) ... 

6.220 

5.14 

.319.87. 

11 11 6 

1 • 47 

8.68 

A.I.S. (11 herds) 

7,674 

4.03 

309.61 

13 9 9 

1 4.22 ’ 

■ 10.46 

Jersey (9 herds) 

0,713 

r>.31 

303.12 

6 11 9 

1 _ ‘ 

; .-..25 


The* great influence of climatic conditions is w(‘ll illustrated in Table 4, which 
compares herds from “Wet’’ and “Dry” areas. Although average production is 
approximately the same, the costs in the “Dry” areas are double those in the “Wet” 
areas, which indicates the necessity for succulent conserved fodder and pasture 
establishment, together with controlled gi'azing wherever possible. 

TABLE IV. 

COST IN LIGHT RAINFALL AREAS COMPARED WITH THE SOUTH-WEST. 


Production. 


Cost of Fwd for — 


Average. 

Milk. 

Butter Fat. 

1 

1 Gallon 
Mfik. 


lb. 

lb. 

pence. 

Dry Areas (13 herds) 

7,149 

307.17 

4.71 

Wet Areas (12 herds) 

6.326 

310.93 

1 

2.44 


lib. Butter 
Fat. 


jKUice. 

10.97 

4.9S 


The main Table, shown below, gives a very wide range of results and is 
arranged in order of merit according to profitable production of butter fat. Mr. 
P. G. Hampshire, of Yarloop, is to be congratulated on securing first place in this 
table with his Guernsey herd, figures which indicate excellent judgment in feeding 
for maximum production. 

Although these cows were well fc»d, home-grown maize and clover hay, together 
with grazing on well-managed pastures, has kept the cost of feeding well below 
the average. 

It will be noted that Mr. Hampshire’s herd did not secure the highest butter 
fat average, nor was his cost of production per lb. the lowest on the list, but, by 
feeding judiciously for maximum output, without over-feeding, his herd showed 
the excellent return of £16 13s. 7d. per cow. 

The figures for one herd in particular, i.c., Herd “B,” on this list indicate that 
the cows were underfed, and, although the cost per lb. was extremely low, the pro- 
duction of butter fat was 48 lbs. lower than the average, and the available skim 
milk 1,400 lbs. lower. 

Eesults which deserve special mention are those achieved by Herd owned 
by Mr. W. G, Buirges. Although this farm receives only 18 inches of rain per 
annum, full advantage is taken of the wet months to conserve fodder in the form 
of silage. This, together with lucerne and excellent cereal grazing, formed the major 
portion of the cows’ diet. 
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Available Skim Milk == [Total Milk — 60 gallons — 10%] — 120 gallons. 
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In computing the available skim milk, it is assumed that the calf consumes 00 
gallons of whole milk, 10 per cent, of the milk goes with th<' cream, and a further 
120 gallons of skim milk is fed to the calf. 

TABLE VT. 


HERDS IN ORDER OF MERIT AS PROFITABLE MILK PRODUCERS. 


Place, 

Herd. 

Breed. 

Average 
Milk 
per Cow 
for 9 
months. 

Value of 
Whole 
Milk at 
l/“ per 
gallon. 

Cost 
of Feed 
per C^ow 
for 9 
months. 

Profit 

})er 

Cow. 

Cost of 
Feed to 
produce 1 
gallon 
Milk. 




lb. 

£ 

H. 

d. 

£ 

s. 

d. 

£ 

H. 

d. 

d. 

1 

Z 

A.I.S. 

9,747 

48 

15 

0 

11 

14 

11 

37 

0 

1 

2.89 

2 

AC 

do. 

7,992 

39 

19 

0 

6 

19 

3 

32 

19 

9 

2.09 

H 

AB 

do. 

8,000 

40 

0 

0 

8 

6 

11 

31 

13 

1 

2.50 

4 

T 

do. 

7„308 

36 

11 

0 

4 

19 

9 

31 

11 

3 

1.64 

5 

AA 

do. 

8,186 

40 

19 

0 

10 

9 

0 

30 

10 

0 

3.06 

a 

D 

Ouernsev ... 

7,202 

36 

0 

0 

7 

10 

0 

28 

10 

0 

2.49 

7 

W 

Jersey 

6,619 

.33 

2 

0 

() 

9 

3 

26 

12 

9 

2.. 34 

8 

S 

do. 

6,015 

30 

2 

0 

() 

() 

.5 

23 

15 

7 

2.48 

9 

B 

do. 

.5,283 

26 

H 

0 

2 

16 

7 

23 

11 

.) 

1.29 

10 


A.l.S. 

7,960 

39 

16 

0 

16 

7 

6 

23 

8 

6 

4 93 

11 

K 

Jersc»y 

5,729 

28 

13 

0 

5 

7 

3 

23 

.5 

9 

2.25 

12 

G 

A.l.S. 

7,915 

39 

12 

0 

16 

17 

U 

22 

14 

3 

5.12 

13 

U 

Guernsey ... 

5,512 

27 

11 

0 

5 

13 

8 

2? 

17 

4 

2.47 

14 

1 

.lersey 

6,162 

30 

16 

0 

9 

0 

4 

21 

15 

8 

3.51 

15 

E 

do. 

5,569 

27 

17 

0 

6 

4 

8 

21 

12 

4 

2.67 

It) 

H 

do. 

5,406 

27 

1 

0 

6 

6 

1 

20 

14 

11 

2.80 

17 

M 

Guernsey ... 

6,745 

33 

15 

0 

14 

15 

9 

18 

19 

3 

5.26 

18 

AD 

A.I.8. 

6,602 

33 

0 

0 

14 

4 

5 

18 

15 

7 

5.17 

19 

R 

Guernsey ... 

5,581 

27 

18 

0 

10 

7 

9 

17 

10 

3 

4.47 

20 

X 

A.l.S. 

6,442 

32 

4 

0 

15 

0 

7 

17 

3 

5 

5.60 

21 

Y 

Jersey 

4,314 

21 

11 

0 

4 

10 

1 

17 

0 

11 

2.51 

22 

L 

do. 

6,669 

33 

7 

0 

16 

17 

4 

16 

9 

8 

6.07 

23 

F 

A.l.S. 

6,706 

33 

11 

0 

18 

6 

1 

15 

4 

11 

6 . 55 

24 

Q 

do. 

7,175 

35 

18 

0 

21 

15 

9 

14 

2 

3 

7.29 

25 

N 

Guernsey ... 

6,394 

31 

19 

0 

19 

4 

9 

12 

14 

3 

7.19 

Average 

... 


6,848 

34 

5 

0 

11 

5 

1 

22 

19 

11 

3.94 
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FJLQ. SAMPLES OF PAST SEASONS- 

By L. W. Samuel, 

Coreal Research Officer. 

The Depai'tment of Aj»riculture has stored samples of the f.a.q. wheat of past 
seasons and it was con.side?-ed of interest to examine these by the Pelshenke (1930- 
31) or whohnneal fermentation time test (Cutler & Worzella 1931) fur baking 
quality. This test as conducted in this laboratory consists of making the dough- 
ball (in triplicate) from 5^. of wheat meal (Wiley mill, 1mm. sieve) with 2.7 mis. 
of a suspension of lOg. of compressed yeast in 108 mis. of water and immemng 
the doughball in water in a cabinet maintained at 32° C. At first the doughball sinks, 
but soon rises to the surface because' of the production of carbon dioxide gas by 
the yeast. This time of rise is noted as a measure of the activity of the yea-st and 
if the time of rise is more than lo min. the test is repeated with fresh yeast 

After rising to tlu* surface the doughball continues to expand until finally the 
expansion causes disintegration of* the ball. The time from placing the ball in the 
water till the first j)ie('e brc'aks off is considered to bo a measure of the baking 
quality of the wheat, the longer the time the better the quality. 

Twelve samples of f.a.(i. wheat were available, the oldest being the 1919-20 
feeason^s .sample. These were tested on 28th October, 1937, and the results are 
shown in Table 1 together with tin* “time” obtained for the more recent samples 
which were tested when the f.a.((. sample was obtained. Table 1 also shows the 
diastatie activity of the ground wheat as determined by the method of Blish & 
Saiidstodt (19.35). 

The results are shown graphically in fig. 1. 


Table 1. 


Analyses of f,a,q, samples. 


Season. 

Diastatie activity 
ing. maltos<*/10g./ljr. 

Pelshenke time (mins. 


1. 

1. 

2. 

1919-20 

152 

62 


1921-22 

122 

59 


1923-24 

140 

75 


1924-25 

198 

78 


1925-26 

140 

90 


1927-28 

136 

61 


1928-29 

132 

63 


1929-30 

152 

62 


1930-31 

136 

49 


1932-33 

214 

53 


1933-34 

184 

49 

40 

1934-35 

184 

51 

31 

1935-36 


. . 

38 

1936-37 



36 

1. Tested 28th October, 1937. 



2. Tested at time of fixing the f.a.q. 

standard. 
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The diastatic activity of the samples is very variable but does not ai)pear to 
have any uniform trend. It is interesting to note that diastatic activity is still 
present in wheat stored for nearly 18 years. 

The baking fjuality after storing as judged by the Pelshenke time is practically 
the same for the 1919-20 and 1921-22 seasons’ samples, in(*r(‘ases to a maximum 
for the 1925-26 season, decrease's to practically the same value for the 1927-28 to 
the 1929-30 samples and then decrease's to practically the same value for the 1930- 
31 to the 1934-35 samples. 

Since there is no connection between the diastatic activity and the P(‘lshenke 
time there appears to be two explanations of the variation in ‘Hime/^ Either the 



720 

200 

180 

160 

140 

120 


baking quality of the f.a.<i. samples for the various seasons varied in this manner 
or the known improving etft*ct of age on quality has increased the Pelshenke time 
to a maximum at about 12 years age and furth(*r aging has caiis(*d deterioration. 

The second explanation seems the more acceptable because (a) other quality 
tests carried out on the sarn|)les at the time of collection do not indicate such 
variation in quality ; (h) there is no comparable variation in ^Hinw‘’’ for the 1933- 
34 to 1936-37 samples tested at the time of colh'ction, showing that the quality of 
the f.a.(i. sample has not varied greatly during these four seasons; (c) for the 
1933-34 and 1034-35 samples where the Pelshenke times of the fresh and of the 
aged sam])les can be compared there is a definite increase in ^^time’^ for the aged 
samples. 

It is suggested, therefore, that under the conditions of storage obtaining at 
the time the baking quality of Western Australian f.a.q. wheat increased to a 
maximum after about 12 years^ storage and then decreased. Thi> can only he re- 
garded as a suggestion and it is intended to continue this work to eonfinn or dis- 
prove the results obtained in this test. 
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An improvement with asre for 12 years is a much lonpjer time than is generally 
reported in the Jiterature, which is about three to four years, though deterioration 
may not occur till more than six years after harvesting. 


RKFKRENOES. 

Blish, M. J., and Sandstedt, R. M. : 

193.5; (Vreal Laboratory Methods, 3rd Ed. 
Tutler, a . IL, and Worz<‘]la, W. \V. ; 

1931: Amer. Soc. A^ron. 2:5; 1000-09. 

Pelshcnke, P. : 

1930-31: Arcli. Pflaii/mhaii 5: 108-51. 


THE INOCULATION OF TANGIER PEAS* 

W. P. (-ask-Smith, B.Sc. Agr., 

Assistant Plant Pathologist. 

INTRODUCTION. 

The inoculation of l<‘gnnunous scihI with pur(‘ cultures of the requisite strains 
of root nodule bacteria has been jiractised in Western Australia since 1926. During 
that year a culture for the inoculation of luceriu' seed was obtained from the 
Rothainstc'd Exjieriinent Station, Englaml, and the distribution of subcultures to 
farmers was commenced. Since that lime, in order to meet an increasing demand, 
other strains have been introduced from various sources, and during the last three 
years the nunilx'r of pure cultures supjdied to farmers has averaged more than 1000 
per year. 

Tlie results obtained have on the whole been yoiy successful, more especially as 
the majority of inoculated seed lias been jilaiited on land recently cleared of native 
^egetatiull, or on which cultivated leguminous plants have not previously been groAvn. 

At the present tin)(‘ nine strains of the root nodule bacteria are kept in stock 
by the Plant Pathological Branch of the Depai*tmi*nt of Agriculture, each of which 
is cons)der(‘d to be elective for the inoculation of a group of closely related 
leguminous plants (cross-inoculation group), but ineffective for plants outside that 
group (1). In practice over a number of years this has proved to be the case, and 
good results have been obtained by using a single strain of the nodule bacteria, e.g., 
the ‘‘pea^’ strain, for the inoculation of such members of the grouj) as garden, field 
and sweet peas, Ijroad and tick beans and vetches, etc. 

Strain of bacteria required for the inoculation of Tangier Pea. 

Recently some doubt has been expressed by farmers who have used the pea 
culture concerning its effe<3tiveness for the inoculation of Tangier pea (Lathyrus 
iingitanm), “a plant which shows great promise as a fodder plant, and for green 
manuring, in districts Avith a winter rainfall of 16 inches or over.^^ (2). 

As it is noAv Avell n^cognised that a .strain of root nodule bacteria effective with 
one plant species may be somewhat less effective Avith other species of the cross 
inoculation group, it was deemed advisable, in view of the potential agricultural 
importance of the Tangier pea, to isolate an effective strain directly from this plant. 
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Isolation of Tangier Pea Strain, 

Mr. A. T. O’Connell, of Dvvarda, Avho has «ro\vji Tangi(‘r peas very successfully 
in his district i'or a Jiumber of years, was ap])roached, and from his 1936 crop lie 
kindly selected a number of very vigorous Tangier pea plants, each of which bore 
a few very large nodules on the tap root, a feature by Avhich elTicdent strain may be 
reeognis(‘d, according to tlie work of Allen and Baldwin (3). 

From these specimens one very larg(‘ nodule from th<* uf)per portion of the tap 
root was chosen, and using the method described by Thornton (4) a bacterial strain 
was isolated. 

Field Trial with Tangier Pea Culture. 

In order to test the e^^ectlvenc*-^s of the new strain, Mr. OTVmnell again 
(o-operated with this Department and on June 1st, 19.37, a ]>relmiinary experiment 
con.sisting of three* trial ])lots was seeded with Tangier peas as I'oilows:- - 

Plot (a) Sei‘d uninoeulat«‘d. 

l^lot (b) Inoculated by broadcasting soil taken from an old paddock in 
which Tangiei ]>eas had pre\'iously groun successfully (soil 
transfer).'^ 

Plot (c) Se(‘d ino(Milat(‘d with a pure culture* of the Tangier pea nodule 
bacteria. 

The land selected for the trial was fallowed sandy loam on which neither 
field, garden nor Tangier jieas had preMouslv been grown, carrying in the virgin 
stale* sheoak, jam, redgum and whitegum. 

A dre.ssing of about 1 cwts. per acre of sujierphospliate was given to all plots 
ami the sowing methods were such as to ])reclude as far as ])ossible either the 
accidental introduction of the pure culture bacteria into jilots (a) and (b) or th(‘ir 
direct contact wdth the superphosphate. 


HFSLJ/rS. 

About the middle of Octobei’ representatii e sa>ni>les taken from each plot were 
foiwvardod by Mr. O’Connell to the Department of Agriculture for examination. 

In addition to tin* greatly increased yield brought about by seed inoculatioii, 
another very marked teatiire was the variation in both size and number of nodules 
n. suiting from (he different treatments. 

The nodules on the specimens from jilot (c) (inoculated with culture) were 
( omparatively few in number, large in size and situated for the most part on the tan 
loots, whereas those from plot (b) (soil inoculation) w(‘r(* much more numerous, 
smaller in size and confined almost entirely to lateral rootlets Only one nodide 
could be found on the specimens from plot (a) (uninoculated). 

Yield. 

An officer of the* Department of Agriculture who hapiiened to be in the Dwarda 
district towards the end of October inspected the plots and reported that theii 
growth was roughly in the following ord(‘r of relative magnitude: — 

Plot (a) No inoculation . . . . . . . . . . 1 

Plot (b) Soil transfer inoculation . . . . . . . . 2 

Plot (c) Seed inoculated Avith jmre culture . . . . . . 4 

Thu.s by inoculating the s(»ed with the ])uro culture before ])lanting, a yield 
apiiroximately four times that of the uninoculated plot and double that of the soil 
transfer plot was obtained. 

* This wa.s Mr. O^OonnclPs usual method of inoculation, for in the past it had given 
better results than seed inoculation A\dth the Pea Culture. 
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(a) (»>) (c) 


Tangier pea plants showing the effects of inoculation with 
nitrogen- fixing bacteria. The plants wore grown in soil not 
previously cropped w'th legumes, (a) without any inoculation, 
(b) Inoculated by in ans of soil taken from an oid paddock in 
which Tangier p<ms had previously grown successfully, (c) Inocu- 
lated by means of seed inoculation with a sjiecial bacterial strain 
isolated from Tangier pea roots. 

The relative growth was estimated as being in the ratio 
of 1:2:4. 


Vhoto. hy Govt. Printer. 
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Chemical Analysis, 

Representative samples were cut from each plot by Mr. O^Connell towards the 
end of the g^rowing period, dried in the shade and subsequently analysed by the 
Government Analyst, with the following results: — 



Plot (a). 

Plot (b). 

Plot (c). 




% 

Moisture 

8.53 

8.40 

8.62 

Nitrogen* 

2.26 

2. .34 

2.42 

Ash 

5.22 

4.48 

.5.48 

Cr. Protein (N x 6.25) 

14.12 

14.62 

15.12 


* Calculated on dry baaiR. 

Although the figure's for iiitrogcm content are approximately the same for caeh 
treatment, yet when the proportionate yields are taken into account the increased 
nitrogen fixation on Plot (c) is very considerable. 

CONCLUSIONS. 

Althougli it is realised that the field trial described had some limitations from 
an experimental point of view which in the circumstances were unavoidable, the 
following conclusions may be drawn : — 

(1) A strain of Tangier i»ea nodule bacteria has been isolated which in a 
preliminary trial gave excellent results as compared with the usual soil transfer 
method adopted by one of the most successful and biggc'st scale growers of Tangier 
peas in W.A. This strain is now available to farmers planting Tangier jieas at the 
usual charges. 

(2) Unsuccessful results may be expected when uninoeulated Tangier peas 
are j^lanted in soil which has not previously grown this crop, or such plants as 
field or garden peas, broad or tick beans and vetches. 

(3) Further work to <*om])are the relative effectiveness of the “Pea” and 
Tangier pea strains is recjuired. Unfortunately an experiment carried out last year 
at the Denmark Research Station to elucidate this point proved a failure, owing 
to the ravages of red mite. 
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ROYAL AND DISTRICT AGRICULTURAL SOCIETIES" 

50 ACRE CROP COMPETITIONS, 1937, 

J. Thomas, 

Superintoiidont of Wheat Farniing-. 

Fifty aere crop competitions were <*ommenee(l in this Slate in 1021. Their 
object is to improve the farming? methods of the State by creating a spirit of 
healthy rivalry among farmers and by focussing attention upon the methods of 
the successful competitors. They also enable farmers to make personal contact 
with the officers attached to the Win^at Branch of the I )epartm(*nt who have been 
judges since tin* inceptioti of the competitions. 

Entry for these compidilioiis is made through the local Agricultural Societies, 
the first and second jirize winners ot‘ each local competition automatically becoming 
eligible to conip(*te tor the Royal Agricultural Socidy’s zone prize. Where no local 
competition is conducted, entiy is accepted direct with the Royal Agricultural 
Society and in this way no farmer desirous of doing so is previ-nted from 
participating. 

On account of the great variation iii soil and climatic conditions, tin; wheat- 
belt has been divided into eight zones in ^uch a manner that districts having similar 
interests and climatic conditions are grouped together. In this way farmers 
compete with each other more e(iuitably. The accompanying map shows the eight 
jzones referred Ui. 


In each zone a championship prize of £lU and a second prize of £2 10s. are 
awarded. 


In addition to these prizes, the Royal Agricultural Society offers a special prize 
of £5 5s. to the couijietilor, in any zone, who obtains the highest calculated bushel 
yield per acre. 

, The conditions of the comiietitions re(|uire that the crop shall be grown on 
fallowed land, shall be not less than 50 acres in area of one variety, and shall be 
judged under the following scale of points: — 


Yield 

Freedom from weeds . . 
Freedom from disease 
Freedom from admixture 
Evenness of growth . . 


50 points 


10 

10 

15 

15 


ff 

9f 


Total 


100 points 


. . The system is to allot one point for each bushel of the calculated yield per acre, 
which is determined by taking quadrate samples systematically throughout the crop, 
threshing and weighing the grain. 

The, 1937 season commenced well for all the wheat belt areas, excepting the 
North Eastern districts, with very good general rains during the third week of 
April. The less fortunate Eastern and North Eastern areas had to wait another 
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month for their first good rains which fell during the third week of May. These 
lains wore the heaviest and most widespread tliat ha\e iieen rjieorded for sonio> 
years and at the end of May conditions were looking veiy proini^^ing for the whole* 
of the Western AustraJian wli(‘at belt. 



Patchy June rains followed by an unusual I y long dry s]m*11 throughout July 
and early August reduced crop prospects in all centres and particularly in tht? 
Eastern and North Eastern areas, w'here soil moisture has been steadily depleted 
over three consecutive dry «easons. The dry s]>ell terminated with general rains 
during the latter part of August and though rains thereafter were scanty some good 
yields have been obtained — particularly in the Southern areas. 
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The detailed awards made in each zone are as follows: — 


ZONE 1. 

Judye: N. Davenport, B.Se. (A<?ric.), Aj^icultunil Advisor. 

Competitors: Three Spriii^s^ 4; Oarnanieh, 12; Koval, 1. Total, 17. 

The rainfall reeord<*d at Moora, Cariianiah, Thiee Spring's and Gr(*onoug:h is 
shown in the following: table: — 














Total 





r 


— Growinu Period.- 




for 


Jan. Feb. 

Miir. 

Apl 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. Dec. 

Year, 

Hoora 



74 

130 

308 

340 

84 

320 

177 

13 

1,200 

77 

1,541 

CsTiiaiuah 

31 


170 

372 

236 

66 

252 

00 

5 

1,021 

16 

1,238 

Three Springs 

17 5 


158 

331 

280 

61 

264 

83 

7 

1,026 

21 4 

1,231 

Qreenougli . .. 

5 

8 

132 

38.5 

438 

80 

309 

100 

56 

1,368 

43 8 

1,564 


Tables showing the Judge’s awards and details of the tre:itinpnt received by the 
leading crops arc given below. 


CARNAMAH ACUllcrLTi: U 4L SOCIETY. 


Xloiupetltnr. 

Address. 

Variety. 

Uatta, G. 

Carnamah 

Ford 

Clarke, R. W. . 

do. 

Sutton 

Diamond, H McW. 

do. 

Gluyas Kaily 

-Forrester, J. K. 

do. 

Merredin 

^Ilarke, R. W. (jnr.) 

do. 

Nabawa 

ilothe, B. D. 

Coorow 

. Beiu’ubbiti 

Rooke, F. 

C'arnamah 

. Merredin 

Niven, R. 

do. 

Gluyas Early 

Sargent, W. A. T. 

do. 

Merredin 

Sivyer, K. J. 
Roberts, I. B. .. . 

do. 

Coorow 

Nabawa 

Waratah 

Aunger, H. S. ... 

Carnamah 

Totadgin 



Free- 

Free- 

Free- 

Kven- 



iloni 

dom 

dom 

neas 


\ leld. 

fiom 

from 

from 

of 

Total 


Weeds. 

Disease. 

Admix- 

Growth. 





ture. 



.50 pts. 

10 p(». 

10 pta. 

15 pta. 

15 pis. 

100 pta. 

32 

9 

0 

13 

1.3 

76 

30 

9 

9 

14 

13 

7.5 

29 

s 

9 

14 

13 

73 

29 

8 

9 

14 

13 

7.1 

27 

9 

9 

14 

13 

72 

27 

8 

9 

14 

13 

71 

27 

9 

9 

14 

12 

71 

27 

9 

8 

14 

12 

70 

2.5 

9 

8 

14 

14 

70 

27 

9 

9 

13 

12 

70 

19 

9 

9 

13 

14 

04 

21 

8 

7 

12 

12 

60 


Mr. G. Catiu’s winning crop of Ford was grown on salmon gum and gimlet 
country which had been (deared for many years. The land was ploughed to a deptli 
of 4in. in June and July with a mouldboard plough and cultivated with a disc 
cultivating plough in September and again in October. It was planted with a disc 
drill during the first week of May, the rates of seed and superphosphate being 
45 and 80 lbs. respectively. 

Mr. R. W. darkens entry which obtained second place was a crop of Sutton 
grown on York gum and jam country which had been disc ploughed in mid-July 
lo a depth of 4in. and cultivated with a disc cultivating plough in September. It 
was sown during the first week of May with a combined cultivator-drill, using 
45 lbs. of seed and 100 lbs. of superpho.sphate per acre. 

Mr. R. McW. Diamond’s crop of Gluyas Early was grown on York gum, 
salmon gum and gimlet country which had been disc ploughed in July and again 
in September and cultivated with a disc cultivating plough — part in October and 
part in April. It was planted with a combined cuiti\ator-drill in early May using 
50 lbs. of seed and 100 lbs. of superi^hosphate ])er acre. 


THREE SPRINGS AGRICULTURAL SOCIETY. 


Competitor. Addreas. 

.I*'* 


P. Tbzee Springs.... 

.... "Anino 
F. Springs.... 
4 do. 



Variety. 

Yield. 

Free- 

dom 

from 


.50^gt6. 

Weeds. 

10 pt3. 

Bencttbbin 

4 

Greeley 

.... 28 

8 

Gluclub 

.... 25 

9 

Pusa .... 

.... 22 

8 


Free- 

Free- 

Even- 


dom 

dom 

ness 


from 

flrotn 

of 

Total. 

Disease. 

Admix- 

Growth. 


ture. 



10 ^ts. 

15 pts. 
14 

“af- 

100 pts. 
75 

9 

14 

13 

67 

9 

12 

lit' 

66 

9 

13 

12 

64 
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Senator P. J. Lynch’s winning entry of Boneubbin was grown on land whichi 
had originally carried salmon gum and York gum. It was ploughed in July to ai 
depth of inches with a mouldboard plough and worked back with a disc cultivat- 
ing plough in May. It was planted during the second week of June with a combinofi 
cultivator drill, 60 lbs. of seed and 60 lbs. of superphos])hatc» being applied per acre. 

Turner Bros.^ crop of Gresley was grown on land which had carried York 
gum, mallee and tamma. It w’as disc-ploughed 3 inches deep in September and! 
cultivated with a disc cultivating plough prior to sowing with a disc drill in early 
May. 60 lbs. of seed and 75 lbs. of superpho.s])hate were applied per acre. 

Mr. F. Connaughton’s crop of Gluclub was grown on country similar to 
Senator P. J. Lynches and received similai treatment. It was seeded, however, 
during the third W’eek of dune and the rates of seed and su])erphosphate were 60 
and S() lbs. respectively. , , 

noVAL AORKTLXrKAL SOtlKTY. 


Klee- Free- Kree- 

•loin iloiii doiii Even- 


(■oin])etitor. 

Address. 

Society. 

Varietj . 

V ield. 

.“lO i»ts. 

Iroju 

W eeds. 

10 pts. 

from 

Diheasp 

10 l)tB 

0 

from 
Adiiiix- 
ture. 
l.'i pts 

netiH of Total, 
(irowth. 

ir»])tR. lUOptfl 

Hoekrltltfp, W. 
J. 

4'atta, 0 

Moora 

Royal 

Suord 

81 

0 

14 

14 77 

(arnaniah 

(arnaniah 

Ford 

32 

0 

0 

13 

13 7(5 

( lai Ke. H. \N . 

do. 

do 

Sutton 

.30 

0 

0 

14 

13 7.’> 

l.vTK'h, Senator 
P J 

Morrell Bros. 

Three SprinjiK 

Three Spilnn'^ 

Renetibhiii 

i 30 

0 

0 

14 

13 75 

Oreenoufjh 

Royal 

Toby’s 

'ru**k 

20 

0 

0 

14 

13 74 

Turner ProB 

Arriiio 

Thiee Spiinu^ 

Orehley 

23 

0 

s 

14 

13 (57 

Mr. W. 

.J. llockridg 

(*’s crop of 

Sword, 

which 

won the 

• Zone 

pri/e 

of £10, was. 


gi'own on land which originally carried York gum, jam, and white gum. It was 
])loiighed 4 inches dei*p in June with a iriouldhoard )>lough and springtyne culti- 
vated after rains in A)H'il. It was seeded during the second week of May with a 
combined cultivator drill aj)i)Iying 60 lbs. of seed and 00 lbs. of superphosphate 
per acre. 

ZONE 2. 

Jn<lyr\ N, Davenport, H.Si*. (Aszric ), Agricultural Adviser. 

The seven competitors in this zone all entered dircM-t with the Royal Agricul- 
tural Society. 

Th<» rainfall recorded at Damhoring was as follows: — 

Total 

t OrowiiiK Period. for 

.Ian. Kel). Mar. A]>1 May. June July. \im Sept. Oet Total Nov Dee. Year. 

Damborlng . .. 8 S.'i 47 'I'ZM 'SM) 40 2:i4 ().'> .Ott H.'>7 05 .... 1,042 


The awards mad<‘ are tabulated below:— 


rompetitor. 

Address. 

R(WAL AfJRKTLTrRAL SO('lKTY. 

Free- 

dom 

Society. Variety. Yield. from 

Free- 

dom 

from 

Free- 

dom 

from 

Even- 
ness o( 

Total. 

Lyon, L. D. A 

Eafit Dani- 

Royal 

Bencuhhin 

50 pts. 
25 

Weeds. 

10 pts. 

0 

Disease. 

10 pts. 

0 

Admix- 

ture. 

15 pts. 
14 

Growth. 

15 pts. 100 ptK 
18 70 

0. M. 

Sutrllfle, J. A 
0. 

MeadotvR, T. C. 
Harrinizton S. 

C. 

McKay A Mc- 

borlnit 

do. 

do. 

Gluclub 

24 

0 

9 

14 

13 

69 

do. 

do 

do. . 

24 

« 

8 

14 

14 

68 

do. 

do. 

do. 

23 

U 

9 

13 

13 

or 

do. 

do. 

do. 

22 

0 

9 

14 

12 

66 

Bradford, K. ... 

do. 

do 

Beneubbin 

20 

0 

9 

14 

18 

6& 

Bradford. L. ... 

do. 

do. 

do. 

21 

9 

9 

13 

12 

64 
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The winning crop of Bencubbin grown by Messrs L. D. and 0. M, Lyon was 
-on land which had carried morrel and scrub. It was ploughed 4 inches deep in late 
July, cultivated in September with a spriugtyne implement and again in early May 
with a disc cultivating j)]ough. It was pla»ited with a combined cultivator-drill 
•during the last week of May, tlie rat(‘s of ^eed and superphosphate being 45 lbs. 
and 100 lbs. respectively. 

Messrs. J. and G. Sutcliffe’s crop of Gluclul), which was awarded second place, 
was grown on land which had carried salmon gum and gimlet. It was ploughed 
inches in July, lOriO, and cultivated with a sj)ringtyne implement in August 
and September and again in May. It was planted late in May with a combined 
cultivator drill, d4 lbs. of seed and JOO lbs. of superphosphate being applied. 

Mr. T. C. MeadoAv’s entry of Gluclul) on '>imilar country was disc ploughed 
4 inches deep in July, springtyiie cultivated in August and September and planted 
at the end of May Avith a combined cultivator-drill, the rates of seed and super- 
phosphate being 40 lbs. and 100 lbs. res])e('tiv<‘ly. 


ZOXK 

Judge: F. L. Shier, B.Sc.( Agric. ) , Aunculluval Adviser. 
Competitors: Hallidii, 7; Wvalkatchem, 2, Koyal, 7. Total, 1(>. 


The rainfall for the ycai* at lh(‘ centres concerned in the Zone 3 competition 


is shown bedow: — 
















Total 



f "... 

Growing Feriod. 

Total. 


for 

Jan. Feb. Mar. 

Apl May. Juno July 

Aug. Sej)t. Oct. 

No\. Dec. 

Year. 

WonRan Hill** 

5 102 

112 290 190 32 

203 r>() 

1 20 

800 

171 

1,190 

Ballidu 

7 20 13 

46 263 194 40 

250 72 

34 

853 

90 

1.029 

Ooomalling 

« 7 

84 220 217 84 

210 31 

11 

773 

94 2 

966 

Calingiri 

11 29 

1 32 304 356 94 

306 80 

1 14 

1,154 

62 

1,388 

Minnlvale 

12 25 

56 308 271 31 

107 51 

12 

870 

30 

993 

Cowcowing 22 15 3 

35 246 175 29 

100 55 

11 

706 

70 

851 

The awards made arc 

set out below : 
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Free- 

Free- 

Free- 

Even- 






dom 

dom 

dom 

ness 


Competitor. 

Address. 

A'ariety. 

Yield. 

from 

from 

from 

of 

Total. 





Woodh. 

Disease. 

Admix- 

Growth. 








ture. 






.50 pts 

10 t>ts. 

10 pts. 

15 pts. 

15 pts. 

100 pts 

Ackland. H. 

Wongan Hills 

Bencubbin 

.30 

0 

0 

14 

13 

75 

Knapp, J. 

Ballidu 

do. 

29 

8 

9 

14 

13 

73 

Thoniaa, W. 

do. 

Gluclub 

28 

S 

9 

13 

13 

71 

doodle, H. 

do. 

Golden King 

28 

9 


14 

13 

71 

Petchell, R. 

do. 

Gluclub 

25 

9 

0 

13 

13 

69 

Beilby, A. 

do. 

Bencubbin 

23 

8 

9 

14 

13 

67 

Kelson, F. 

do 

do. 

22 

8 

9 

12 

13 

64 


The winning crop of Bencubbin eiiteriHl by Mr. H. Ackland wa.s grown on 
jam and York gum country. It was ploughed in early June, 1936, with a mould- 
board plough and cultivated in September and in May with a springtyne cultivator. 
It was seeded during the 3rd week of May, the rates of seed and superphosphate 
Jheing 50 and 120 lbs. respectively. 

Mr. J, Knapp’s crop of Bencubbin was planted on land which had carried 
.salmon gum, gimlet and morrel. It was ploughed in June with a disc cultivating 
plough and cultivated in September and again in early January. Seeding Avas car- 
ried out on the 23rd of May, and 45 lbs. of seed and 90 lbs. of superphosphate 
were applied per acre. 

Mr. W. Thomas’ crop of Gluclub was on land which had carried gimlet and 
«crab and which had been ploughed in July with a disc cultivating plough and 



March, 1038.] 


JOUKNAL OF AGRICULTURE, W.A, 


45 


cultivated in September. It was seeded during* the last Aveek of May 
at the rate of 48 lbs. per acre. Siiperphosphate was applied at 120 lbs. ])er acre. 

WYALKATCHEM AGRICULTURAL SOCIETY. 


Competitor. 

Address. 

Variety 

Yield. 

Free- 

dom 

from 

Weeds. 

Free- 

dom 

from 

Disease. 

Fret^- 

dom 

from 

Admix- 

ture. 

Even- 

ness 

of 

Growth. 

Totals 

Lawrence, A. E. 
Lehman, C. E. ... 

Ben ja herring 
CowcowIng 

Rajah . 
Bencnltbin 

50 pts. 
25 

18 

10 pts. 

0 

9 

10 pts. 

9 

0 

1.5 pts. 
13 

U 

15 pts. 

13 

14 

100 pts, 
69 

64 


The winning- crop, w-rown by Mr. A. E. Lawrence, was on land which had car- 
ried salmon gum and scrub, and had been ploughed with a disc implement in July 
and springlyne cultivated in September and again in April. Seeding was carried 
out during the 3rd week of May, the rates of seed and suju'rphosphate being 36 
and 120 lbs. respectively. 

Mr. C. E. Lehmaids crojj as on country which had (‘arried mixed timbei-s, 
mallee and scrub, and had been farmed for five years. It wa.s disc ploughed in late 
July, scarified in September and seeded at the middle of May with a combined 
cultivator-drill. Seed and superphosiihate were applied at 45 and 85 lbs. ])er acre 
respectively. 


ROYAL AGRICULTURAL SOCFETY. 


( 'ompetitor. 

Addre^x. 

Soclel y. 

Variety. 

Yield. 

Free- 

dom 

from 

Free- 

dom 

from 

Free- 

dom 

from 

E\ cn- 
nesH of 

Total. 

Aekland, H. 

Wongan Hills 

Ballldii 

Beneuhbln 

.50 pis 
30 

Weeds. 

. 10 pts 

9 

Disease. Admix- 
ture 

. 10j)ts. J5i>ts 

y 14 

Growth. 

1 5 pts. 
13 

100 pts^ 
75 

Knaftf), J. 

Raiildn 

do 

do. 

29 

8 

y 

14 

13 

73 

Johnson. K. B , 

Goomalling 

Uoyul 

do. 

28 

y 

y 

13 

13 

72 

A' Sons 

EdmomlH, B. .1. 

('alearra 

do. 

Nabawa 

28 

y 

7 

14 

13 

71 

Uaterhouse, E 

.r 

Hughes, ,1. R 

Goomalling 

do. 

Benenbbln 

215 

y 

y 

13 

14 

71 

Mlniilvalc 

<lu. 

<lo. 

26 

y 

M 

14 

1 < 

"1 

Lawrence, A IL 

Renjaherring 

Wyalkatchem 

Raiah 

25 

<* 

<) 

14 

13 

70 

A'a Hence, K. 

Minnivale 

Royal 

Bencubbin 

24 

0 

9 

14 

13 

69 

Uesford, T W 

do 

do. 

Gliiclub 

24 

y 

y 

13 

14 

69 

AV Ilhams, J. D. 

Piu waning 

do. 

Nabawa 

22 

y 

<♦ 

14 

13 

67 

Lehman, C. E. 

CowcowIng 

Wyalkatchem 

Bencubbin 

18 

y 

y 

14 

14 

64 


Messrs. F. B. Johnson and Sons’ crop of Bencubbin, which was awarded third 
place in the Zone competition, Avas groAAm on land Avhich had carried York gum, 
salmon gum and jam, and had been ploughed with a mouldboard plough in June 
and cultivated in Se])tember and in May with a springtyne cultivator. Seeding 
was done in mid-May, the rates of seed and of superphosphate being 70 and 00 lbs. 
l)er acre respectively. 


ZONE 4. 

Judge: W. M. Nunn, B.Sc.(Agric.), Agricultural Adviser. 

Competitors: Mt. Marshall, 5; Nungarin and Eastern Districts, 6. Total, 11. 

The rainfall for the year recorded at Nungarin, rkmeubhin, Yorkrakine and 
Gabbin is set out below: — 


Total 

-Growing Period. ^ for 


— 

Jan. 

Feb. 

Mar. 

Apl. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov, 

Dec. Year. 

Nungarin 

.. 32 

15 

44 

42 

238 

132 

52 

174 

37 

21 

654 

69 

3 859 

Yorkrakine . 


1 

8 

38 

239 

179 

50 

177 

37 

15 

697 

54 

708 

Bencubbin 

7. 67 

3 

52 

46 

211 

126 

29 

164 

36 

17 

583 

83 

824 

Gabbin 

... 91 

13 

21 

32 

212 

110 

44 

229 

67 

28 

690 

49 

896 
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The awards made are set out below, and descriptions are given of the treat- 
ment received by the leading crops. 


MX. MARSHALL AGRICULTURAL SOCIBTY. 






Free- 

dom 

if 

Free- 

dom 

Even- 

ness 


Competit<or. 

Address. 

Variety. 

Yield. 

50 pis. 

from 

Weeds. 

10 pts. 

from 

Disease. 

10 pts. 

from 

Admix- 

ture. 

15 pts. 

of 

Growth 

15 pts. 

Total. 

100 pts. 

Hopwood, R. W. 

Bencubbin ... 

. Bencubbin ... 

18 

8 

0 

14 

14 

68 

0 . 

Piirdoin, 13. 

do. 

do. 

17 

0 

9 

14 

13 

69 

Mill, J 

Gabbin 

.. Totadfdn 

14 

8 

7 

14 

12 

55 

Perry Bros. 

Bencubbin ... 

. Gluyas Early ... 

10 

9 

8 

14 

12 

53 

Opbbart, W., Ac 
Sons 

Gabbin 

. Bencubbin ... 

12 

5 

0 

14 

12 

52 


Mr. B. W. G. H()i)wood's winnino croj^ of Beiiciibbiii was grown on land which 
had carried inallee and scrub and was disc plouuhed inches d(*ep in June, spring- 
tyne cultivated in early August and seeded on the 7th of May. Seed and super- 
phosphate were applied at 45 and 120 lbs. ]>er acre ]*esepectively. 

Mr. B. Purdom’s crop — also of Bencubbin — was on land which had carried 
salmon gum, gimlet, mallee and scrub, A\as disc-ploughed 3 inches deep in August, 
sjiringtyiie cultivated in September and seeiled during the third week of May, 45 
and 90 lbs. being the rates of seed and superphosphate respectively. 

Mr. J. ]\I ills’ croj) of Totadgin, which occupied thii’d place, was on land which 
three >ears ago carried mallee and scrub. It was dise-i)lough(‘d 4 inches deej) in 
late July and disced a^aain in A])ril to cut out scrub. Seeding was carri(*d out 
during the second week of May, 50 lbs. of seed and 100 lbs. of supiu’phosjihate 
being applied. 

I 

NTTNUAHIN AND EASTKHN DISTRICTS AOUICULTCRAI. SOCIETY. 


Coinj)et!tor. 

Addres'^. 

Variety. 

Yield. 

Free- 

dom 

from 

Free- 

dom 

irotij 

Fiee- 

dom 

from 

liven 

iies-i; 

of 

I’otal. 

Fitzpatrick, R. C. 

N ungariii 

Bencubbin 

50 pts. 

Weeds. 

10 pts. 

K 

Disease* 

30 pts. 

0 

Admix- 

ture. 

15 pts. 
14 

(jirowth. 

15 pts. 
12 

100 pts, 
65 

Diver, L. C. 

Yelbcni 

Totadgin 

20 

0 

9 

14 

12 

64 

Bodey, W., Sons 

NuiiKariii 

Bencubbin 

JH 

H 

9 

12 

12 

59 

C^eagh Bros 

do. 

Noongaar 

17 

7 

8 

14 

33 

59 

Jolly, H. P. 

do. 

Bencubbin 

17 

« 

9 

14 

11 

59 

Wathoii Bros 

<lo. 

Noungaar 

13 

0 

9 

14 

10 

52 


Mr. R. Fitzpatrick’s winning eroi) of Bencubbin was on jam and inallee coun- 
try which had been under cultivation for 12 yea:s but left out for several consecu- 
tive years prior to fallowing in 1930. It was disc-jiloughed 3 inches deeji in early 
June and seeded during the first week of May, 45 lbs. of seed and 100 lbs. of super- 
phosphate being applied. 

Mr. L. C. Diver's crop of Totadgin, which was awarded second place, was on 
land which had carried salmon gum, gimlet and mallee. It was disc-ploughed 
3 inches deep in early June, springtyne cultivated in July and again in September 
and seeded during the fourth week of May. Seed and superphosphate were applied 
at the rate of 60 and 80 lbs. per acre respectively. 

Messrs. W. Bodcy and Sons' crop of Bencubbin was on similar country which 
had been cultivated with a rigid tyne scarifier to a depth of 3 inches in July and 
re-scarified in September and Seeded during the fourth week of May, 40 lbs. and 
^100 lbs* per acre being the rates of seed and superphosphate respectively. 
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KOYAL AORTCULTURAL SOCIETY. 







Free- 

Free- 

Free- 








dom 

dom 

dom 

Even- 


Competitor. 

Address. 

Society. 

Variety. 

Yield. 

from 

from 

from 

ness of 

Total. 



Weeds. 

Disetisc. 

Admix- 

Growth. 









ture. 







60 pts. 

10 pts. 

10 pts. 

15 pts. 

16 pts. 

300 pts. 

Fitzpatrick, R. 

Nungarin ... 

. Nungarin and 

Bencubbin 

22 

8 

9 

U 

12 

65 

C. 


Eastern Dis- 
tricts 








Diver, L. C. ... 

Yelbenl 

do. 

Totadgin . 

20 

9 

9 

14 

12 

64 

Hopwood, B. 
W. G. 

Bencubbin 

. Mt. Marshall 

Bencubbin 

18 

8 

9 

14 

14 

63 

Pnrdoin, B. 

do. 

do. 

do. 

17 

0 

9 

14 

13 

69 




ZONE ■ 

). 






J lulfje : 

W. M. Nunn, B.Se.{A 

grie.), Agricultural Adviser, 





Competitors'. BriU'O Ko( k, S; ^formlin, fi. Tot.il. 14. 

The rainfall for Iho yenr reeordod «t Bruce Bock, Merredin, BurrMeo]>|)ii! and 


Erikin is as follows 

— 
















Total 




Growing Period 



for 

Jnn. Feb. 

Mar. 

A pi. May. 

.Tune. July. 

Aug. Sept. Oct. 

Total. 

Nov. Dec. 

Year. 

Bruce Kock 4 9 

47 

61 223 

144 45 

231 49 

37 

729 

3.54 4 

1 ,008 

Merredin 20 8 

49 

60 235 

164 46 

198 45 

29 

717 

78 10 

937 

Burracop])in 16 

103 

71 249 

345 36 

166 58 

32 

681 

156 10 

1,037 

Merredin Re- 2.5 6 

31 

3J 206 

164 37 

156 47 

28 

637 

96 C 

832 

search Station 









The* detailed awards arc set out below:-- 







BRUISE ROCK 

AGHICULTUKAL SOCIETY. 








Free- 

Free- 

Free- 

Even- 






dom 

dom 

dom 

ness 


Competitor. Address. 

Variety. Yield. 

from 

from 

from 

of 

Total. 





Weeds. 

f)HPflse. 

Admix- 

Orowtl), 








ture. 






.50 pts. 

10 pts. 

10 pts. 

15 ])ts. 

15 pts. 

100 pts. 

Ellis. E. G. & M. Ardath 


Bencubbin 

25 

9 

9 

31 

13 

67 

Perkins, V. f'. Belka 


do. 

19 

K 

9 

14 

14 

64 

.Tones, R. Shackleton 

(nucluli 

20 

9 

9 

12 

13 

63 

Garrett, G. Ardath 


do. 

39 

9 

8 

13 

13 

62 

Starcevitch, J. Korbel 


Bencubbin 

18 

9 

9 

12 

13 

61 

ButJer, W. J, Bruce Bock 

do. 

19 

8 

9 

11 

13 

60 

Fuchsbichler, M. do 


do. 

16 

.8 

9 

1 1 

11 

.5.5 

Spiller, H. Erlkln 


Pusa 4 

13 

9 

9 

10 

12 

.53 


The winning' crop entered b> MesNr'-s. K. G. and M. l^ Ellis was a crop of Ben- 
»'ubbin p:iown on salmon gum and jam country. It was disc-ploughed 3 inches 
deei) in June, springtyne cultivated in August, harrowed in September and seeded 
during the third week of May, 60 lbs. of seed and 00 lbs. of superphosphate being 
apj)lied per acre. 

Mr. C. C. Perkins’ crop of Bencubbin was on land which had carried jam and 
scrub. It was rigid-tyne scarified inches deep in June, springtyne cultivated in 
August and again in Se))tember. It was seeded during the thiid week of May, V) 
and 115 lbs. respectively of seed and superphosphate being applied }n‘r acre. 

Mr. R. Jones’ crop of Gluclub was grown on salmon gum and gimlet country 
which was disc-ploughed dpo inches deep in June and springtyne cultivated in 
August, October and April. It was seeded during the fourth week of May, the 
rates of seed and superphosphate being 45 and 90 lbs. per acre respectively. 


MERREDIN AGRICULTURAL SOCIETY. 






Free- 

Free- 

Free- 

Even- 


Competitoir. 




dom 

dom 

dom 

ness 


Address. 

Variety. 

I'leld. 

from 

from 

from 

of 

Total. 



Weeds. 

Disease. 

Admix- 

Growth. 







ture. 



Thyne, T. K 

McPhailin. E. B., 



50 pts. 

10 pts. 

10 pts. 

15 pts. 

15 pts. 

100 pts. 
64 

62 

Norpa 

South Burra- 

Bencubbin 

do. 

.. 20 
. 19 

8 

8 

9 

9 

14 

14 

1.1 

12 

A Sons 

ooppin 







Harllng, H 

Belka 

Totadgin 

17 

9 

9 

14 

12 

61 

Floakart, I. H 

Merredin 

Bencubbin 

.. 16 

8 

9 

14 

12 

59 

Baffsett, L. T. C. 

Walgoolan .... 

do. 

14 

7 

8 

12 

io 

51 

Robartsmi, R 

Nangeenan .... 

Totadgin 

.. 12 

8 

9 

12 

9 

50 
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Mr. T. K. Thyne^s winning crop of Bencubbin was gi'own on land which had 
carried niallee and scrub. It was disc-ploughed to 3^2 inches in June and spring- 
tync cultivated in August and seeded 1st of May, 45 lbs. of seed and 00 lbs. of 
superphosphate being applied. 

Messrs. E. B. McPharlin and Sons' crop of Bencubbin was gi*own on gimlet 
and malice country which had been cleared for eight years, rigid-tyne scarified 3 
inches deep in June, rescaiifted in August and again in September. Tt was seeded 
in mid-May, the rates of seed and su}K»rphosphate being 45 and 120 lbs. respec- 
tively. 

Mr. ll. llarJing's, croj) of Totadgin was on land which had carried salmon gum 
and gimlet. It was rigid-tync' scarified in June and again in August. Seeding 
was done on the 28th of May, the rates of seed and superphos])hate being 42 and 
112 lbs. ]K‘r acre respectively. 


HOYAL AORTCULTUKAL SOCIETY. 







Free- 

Free- 

Free- 







dom 

dom 

dom 

Even- 

C*onij)etltor. 

Address. 

Society. 

Variety. 

Yield. 

from 

from 

from 

ness of Total. 




Weeds. 

Disoase. 

Admix- 

Growth. 








ture. 


Klllh, K. C. A 




50 pts. 

10 pts. 

10 pts. 

1 5 pts. 

15])ts. 100 pts* 
13 G7 

Ardath 

Bniee Rock 

Bencubbin 

25 

9 

9 

11 

M. P. 

Thyne, T. K. 

Norpa 

Mcrrediii 

do. 

20 

8 

9 

14 

13 04 

PerkiDH, ( '. ( . 

Belka 

Bruce Rock 

do. 

10 

8 

9 

U 

14 64 

M<I»harIin, K. 

South Burra- 

Merredin 

do. 

10 

8 

9 

14 

12 02 

H., A Sons 

COJ»plll 


ZONE 7 







Jadfjc: A. S. Wild. B.Sc.( Agric.), Agricultural A(1viso7\ 

Cowprtflors: Knkerin, 9; Karigarin, }); Lake Grace, 12; Kulin, 17. Total, 47. 

The rainJ'all for the year recorded at Kuk(‘rin, Karigarin, Kondiniii, Kulin 
and Lake Grace is set out below. — 


_ 

Jan, J''eb. 

Mar. 

Apl. 

May. 

June. 

—Growing Period.— 
July. Aug. Sept. 

Oct. 

Total.' 

Nov. 

Dec. 

Total 

for 

Year. 

Karigarin 

.. 

225 

43 

190 

186 

20 

214 

24 

31 

665 

141 


1,074 

Knkerin 

2 

420 

114 

3.57 

301 

109 

265 

76 

59 

1,167 

205 

*6 

1,914 

Lake Grace 

2 

392 

79 

290 

260 

50 

248 

38 

28 

914 

162 

10 

1,559 

Kondinin 

.. 

81 

70 

312 

245 

34 

184 

37 

34 

846 

120 

1,117 

Kulin . . 

o 

115 

99 

320 

188 

43 

253 

56 

41 

901 

189 


1,306 


The detailed awaicK and Ireatineiits rc*c(*iv(Ml liy the leading crops are given 
Ik*1ow. 


KUKKRIN AORICILTUKAL SOCIETY* 


C<)iiij)Ctitor. 


Engiteh, A. U 

Bairstow, F. .. 

Bahr, 0. E 

Faulkner, W. J. 

Morris, P 

EngUsh, J. C 

Ditchbum, S 

Card, Wm 

Nenke. B. 


Address. 

Variety. 

Yield. 



50 pts. 

Knkerin 

Bencubbin . .. 

41 

Monlyinniug .... 

Gluclub 

38 

Merilup 

Yandilla King 

37 

North Knkerin 

Bencubbin 

31 

Moulyinning .. . 

Gluclub 

33 

Merilup 

Bencubbin 

31 

Tarin Rock .... 

Free Gallipoli .. 

28 

Merilup 

Gluclub 

28 

Knkerin 

Bencubbin .. . 

27 


Free- 

Free- 

Free- 

pjven- 


dom 

dom 

dom 

ness 


from 

from 

from 

of 

Total. 

W’eeds. 

Disease. 

Admix- 

ture. 

Growth. 

10 pts. 

10 pts. 

15 ])t8. 

15 pts. 

100 pts. 

9 

9 

12 

14 

85 

9 

8 

13 

14 

82 

9 

8 

13 

13 

80 

8 

9 

14 

14 

76 

9 

8 

18 

13 

76 

8 

9 

12 

13 

73 

9 

9 

32 

14 

72 

9 

7 

18 

13 

70 

8 

8 

^A. 

ia 

70 


Mr. A. R. English’s crop of Bencubbin which won the Zone prize and also the 
special prize for the highest calculated yield per acre, was grown on land which 
had originally carried York gum and jam. It was scarified to a depth of 2 inches 
in June and received the same treatment in August and again in March, It was 
seeded during the second week of May with a combined cultivator-drill, the rates 
of seed and superphosphate being 45 and 95 lbs. per acre respectively. 
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Mr. F. Bairstow’s crop of Gliiclub was on land which had carried niorrel and 
salmon gum. It was scarified in August to a depth of 3 inches and again in 
September, and received the same treatment just prior to seeding with a combined 
cnltivator-drill during the second week of June. Seed and superphosphate were 
applied at the respective rates of 04 and 98 lbs. per acre. 

Mr. 0. E. Bahr’s croj) of Yandilla King was grown on land which had carried 
York gum, salmon gum and morrel and w^as pl<>ugh(»d 3 inches deep with a mould- 
board plough, scarified in Se])tember and springtyne cultivated in April. It was 
seeded with a combined cultivator-dnll during the first 'week of May, the rates of 
seed and superphosphate being 45 and 50 lbs. per acre respectively. 


KAllLOAKIN AGKllTLTTJHAL SOCIKTV. 


(‘oinyetitor. 

Address. 

Variety. 

Yield. 

Free- 

dom 

from 

Free- 

dom 

from 

Free- 

dom 

Irom 

loveli- 

ness 

of 

Total. 

.launch, S. W. 
Richt-er Bros . 

Ivarlgarln 

. iioncubbin 

.'>0 j)t«. 
20 

Weeds. 

10 pts. 

8 

Bisease. 

10 pts. 

9 

Admix- 
ture. 
ir> pts. 

14 

Growth. 

15 pts. 

13 

100 pts. 
70 

do. 

do. 

24 

9 

9 

14 

13 

69 

Eincmore, A. 

do 

do. 

2« 

K 

9 

12 

13 

68 

Hhawycr, C. 
Spun*, E. F. 
TreHtrall, S. J. . 

do. 

do. 

23 

8 

9 

13 

13 

66 

do. 

G Iliyas Early 

22 

8 

9 

12 

13 

64 

do. 

Bc'ncubbin 

21 

8 

9 

13 

13 

64 

Marshall, H. J. . 

. Hyden 

do. 

21 

8 

9 

13 

12 

63 

Medcall, C. W. . 

. Xarlffann 

do. 

22 

8 

9 

12 

12 

63 

Walton, A. H. . 

do. 

do. 

.. 17 

8 

9 

13 

12 

59 

.Mr. S. 

W. James’ 

winning cro}) 

of Beiicubbin 

was grown on 

salmon 

gum 


morrel and malice country wJiicli had been cropped five times previously. It was 
scarifi(‘d in early July to u de]dli of 2^2 inches, received the same treatment in 


Sei>tember and was scarified 2 inches d(‘ep in March. It was seeded with a c(nn- 
binod cultivator-drill during tlie s(‘cond week of ^lay, 45 lbs. of seed and 90 lb.‘:. 
of superphosphate being apjilied per acre. 

Richter Bros.’ crop of Beiicubbin was on land which originally carried salmon 
gum, gimlet and mallee. It was plonghnl 3% inches deep with a mouldboard 
plough, scarified to 3I2 inches in July and scarified to 2 inches in August and in 
Mai'cli. Seeding was done with a combined cultivator-drill during the fourth week 
of May, 50 lbs. of seed and 110 lbs. of superphosphate being apjilied per acre. 

Mr. A. Fiiieinore's crop oj' Bcncnblnn was the eighth crop to be grown on the 
land which carried gimlet, salmon gum and mallee. It was disc jdoughed 4 inches 
dee}) in early June and s])nngtyne cultivated in August. It was then disced to 
2 indies in September, s])ringtyne (cultivated in March and planted with a combined 
cultivator-drill during tlie fourth week of Ma\, the rates of seed and superjihosphate 
being 43 and 120 lbs. })er acre resiiectively. 


LAKE <1RACK AGHIOULTUBAL SOCIETY. 





Free- 

Free- 

Free- 

Even- 





dom 

dom 

dom 

ness 


Competitor. 

Address. Variety. 

Yield. 

from 

from 

from 

of 

Total. 



Weeds. 

Disease. 

Admix- 

Growth. 







ture. 



Lake Grace .... Gluclub 

50 pts. 

10 pts. 

10 pts. 

15 pts. 

16 pts. 

100 pts. 

Kay, W. H. «fe F. 
C. 

Baxby, A. H. . .. 

38 

0 

7 

12 

14 

80 

do. .... Bencubbin 

31 

9 

9 

13 

13 

75 

Bishop, S. J. .. . 
Camithers, R. 

do. . .. do. 

do. .... Gluclub 

20 

32 

0 

7 

9 

8 

18 

13 

14 

14 

74 

74 

(Ilia-) 

Bennett, E. W 

do. . .. Totadgin 

South Lake Bencubbin .... 

Grace 

Lake Grace .... do. 

27 

8 

9 

14 

14 

72 

Carruthers, W 

20 

0 

8 

12 

14 

72 

Coad, H. J 

28 

9 

9 

18 

13 

72 

KeaUey, E. E 

South Lake do. 

Grace 

Lake Grace .... Gluyas Early .... 

27 

9 

8 

18 

13 

70 

Betham, W. 

27 

8 

8 

12 

13 

68 

Fry, B. H 

North Lake Bencubbin .... 

26 

8 

8 

13 

13 

68 

Jones, G. <fe D 

Grace 

Lake Biddy .... do. 

26 

9 

8 

13 

13 

68 

Morton, W. K 

do. .... do. 

28 

8 

7 

12 

13 

68 
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The winning crop entered by Messrs. W. H. and F. C. Kay was grown on 
land wliich had carried salmon giun, raorrcd and gimlet. It was scarified in July 
to a depth of 3-3^/^ inches and again in August to a depth of 2 inches. It was 
springtync cultivated in March and seeded in mid-April with a combined cultivator- 
drill, 50 lbs. of seed and 100 lbs. of Superphosphate being applied per acre. 

Mr. A. H. Darby s crop of Bencubbiu was on salmon gum and gimlet country 
Avhich had been scarified 2-2V2 inches deep in December, 1935, disc ploughed 3 inches 
in July and scarified in August. It was springtyne cultivated in September and 
again in October and seeded during the first \V(*ek of May with a combined 
cultivator-drill. The rates of s(‘ed and superi>hos])hate were 50 and 112 lbs. per 
acre respectively. 

Mr. S. H. Bishop’s entry of Bcmeubbiii was grown on salmon gum and gimlet 
country which had been disc ploughed 3 inches deep in July and again late in 
August. Jt was springtyne cultivated in March and disced 2 inches deep before 
jdanting in the second week of May with a combined cultivator- drill. The rates of 
seed and superphosphate used were 45 and 120 lbs. ]>er acre res])ectively. 

KULIN AGRIOIJLTURAJ. SOCIKTY. 


Competitor. 

Address. 

Variety. 

Yield. 

Free- 

dom 

from 

Weeds. 

Free- 

dom 

from 

Disease. 

Free- 

dom 

from 

Admix- 

ture. 

Even- 

ness 

of 

Growth. 

Total. 

Xiiwin. H. 

Konditiiu 

Totadgin 

50 pta. 
31 

10 pts. 

9 

10 pts. 

9 

15 j)ts. 
13 

16 pts. 
14 

100 ?>ts. 
76 

StubiiH, W. 

do. 

Bencubbin 

,31 

9 

9 

12 

14 

7.5 

dray, J. H. 

Kulin 

(JIuclub 

.31 

8 

8 

12 

14 

73 

Clayton, IC, 

Soiw 

Jitaruing 

Sword 

30 

8 

8 

1.3 

1.3 

72 

Kvann, H 

Kulin Rock 

Bencubbin 

2H 

9 

9 

1.3 

13 

72 

Uelo, J. n. 

do. 

do. 

2S 

s 

9 

12 

13 

70 

Jiowey, P. J. 

Kulin 

do. 

27 

8 

8 

13 

13 

69 

Preebaim, F. S. 

Kulin Ro<'k 

Giuclul) 

26 

J) 

h 

12 

14 

69 

Oordun, C. G. . 

Kulin . . 

Bencubbin 

25 

9 

9 

12 

14 

6t) 

Gray, J. S. (Mltta- 
keri) 

J iUikiri 

do. 

25 

9 

9 

13 

12 

68 

Eyres, T. 

Jitarniiig 

Totadgin 

24 

9 

<) 

13 

12 

67 

Gamble, A. J. 

Kondluiii 

BeiK'Ubbin 

26 

8 

9 

11 

13 

67 

Mclnnes tV Hyaii 

Kulin .. . 

Quwn Fan 

2.5 

s 

8 

13 

13 

07 

Bartlett, J. . . 

do. 

Bencubbin 

. 23 

9 

8 

13 

13 

66 

McGrath, M. 

Kulin Rock 

Rajah 

25 

8 

H 

12 

13 

66 

Meikle, P 

do. 

Bencubl)ln 

23 

8 

9 

13 

H 

66 

Biseboraiigh, A. 

Jllakln 

do. 

25 

8 

8 

13 

12 

66 


Mr. H. Biggin’s winning entry of Totadgin was grown on land which had 
carried salmon gum, gimlet and mallee. It was disc ploughed 3-4 inches deep in 
early July, scarified in early September and planted with a combined cultivator- 
drill during the first week of May. 45 lbs. of set'd and 100 lbs. of superphosphate 
were used per acre. 

Mr. W. Stubbs’ crop of Bencubbin was the seventh crop grown on an area of 
salmon gum, York gum, jam and gimlet country which was disc ploughed 3 inches 
deep in June and springtyne cultivated in August and September. It was sown with 
a combined cultivator drill during the third week of April, 48 lbs. of seed and 
90 lbs. of superphosphate being added per acre. 

Mr. J. S. Gray’s crop of Gluclub was grown on mallee York gum, and jam 
country which was ploughed 3-3Va inches deep witli a mouldboard plough. It was 
springtyne cultivated in September and planted with a combined cultivator drill 
during t^e fourth week of April. (10 lbs. of seed and 100 lbs. of superphosphate 
wei^ us4d pel- acre. 
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MOYAL AGHlfULTlTBAL SOCIKTY. 







Free- 

Free- 

Free- 








dom 

dom 

dom 

Even- 


Competitor. 

Address. 

Soidety, 

Variety. 

Yield. 

from 

from 

from 

ness of 

Total. 



Weeds. 

Disease. Admix- 

Growth. 









ture. 



English, A. K.. 
Bairstow, F 




50 pts. 

10 pts. 

10 pts. 

16 pts. 
12 

15 pts. lOOpta 

Kukerln 

Kukerln .... 

Bennibbin 

41 

0 

9 

14 

85 

Moulyinning 

do. 

Giuolub .. 

88 

9 

8 

13 

34 

82 

Ky, W. H. A 

Lake Grace. . 

Lake Grace. 

do. 

38 

9 

7 

12 

14 

80 

Bigrfn, H. .. . 
Darby, A. H, ... 
Stubbs, W. . .. 

Kondinin ... 

Kulln 

Totadgin 

31 

9 

9 

33 

14 

76 

Lake Grace... 

Lake Grace.. 

Bencubbin 

31 

9 

9 

13 

13 

75 

Kondinin .. . 

Kulin 

do. 

31 

9 

9 

12 

14 

75 

James, 8. W. . . 

Karlgarin . . 

Karlgarin . 

do. 

26 

8 

9 

14 

18 

70 

Kichter Bros 

do. 

do. 

do. 

24 

9 

9 

14 

13 

69 


ZONE S. 

Judge: R. P. Roberts, B.Sc. (Aiirb?.) Hons., Ai>ricultural Advisor. 
Competitors: Onowangcrup, 7; Wiekopin, 5; Koval, S. Total, 20. 

The rainfall rooordod at tbo eonlros concoriiod in this zone is as horcunde’’ 

T(»ta) 

^ ({rowing Ppriod. % ior 


— 

Jan. 

Fel). 

Mar. 

A pi. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Total. 

Nov. 

Dec. 

Year. 

Gno>%angerup . 

2 


380 

131 

286 

202 

52 

220 

69 

45 

874 

81 

16 

1,482 

Wickepln 


7 

101 

247 

445 

348 

85 

272 

76 

31 

1,257 

56 


1 ,668 

Yilliminning 



246 

153 

325 

303 

107 

300 

61 

51 

1,147 

61 


1,597 

South Caroling 


12 

10 

146 

311 

164 

35 

180 

36 

50 

776 

149 


1,093 

Mnresk 

5 

9 

14 

135 

367 

271 

91 

301 

70 

27 

1,127 

81 


1,371 

Toodyay 


30 

16 

170 

455 

290 

329 

326 

105 

35 

1,340 

77 


1,642 

Broonieliill 

8 

1 

280 

248 

360 

268 

82 

278 

93 

193 

1,184 

58 

4 

1,778 

York 

3 

6 

9 

184 

419 

238 

89 

330 

53 

34 

1,163 

121 


1,486 

14 Oman’s Lake 


1 

187 

187 

331 

322 

64 

291 

52 

44 

1,304 

82 


1,561 

Borden 

1* 

1 

149 

66 

265 

134 

63 

197 

77 

30 

766 

224 

12 

1,219 


The awards and th(‘ partii-nlars of the treat nioiit i*e(*eiv<‘d by thi' leadin*; ci’ops 
are as follows: — 


(.{I^OWAJ^({EJUIl* AGRKrj.Tl KAL SOC IETY. 






Free- 

Free- 

Free- 

liveli- 






dom 

dom 

dom 

ness 


roini)etitor. 

Address, 

Variety. 

Yield. 

iTom 

from 

irom 

of 

Total. 



Weeds. 

Disease. 

Admix- 

Growth. 








ture 






,50 pts. 

10 j)ts. 

10 pts. 

15 pt.s. 

15 pts. 

100 pt**. 
82 

Aylmore, A. E. 

Giiowangerup 

Nabaua 

37 

9 

9 

14 

13 

Cockrain, (\ E. 

do 

({allipoli 

35 

9 

9 

13 

13 

79 

Garnett, V. 

do. 

Bencubbin 

36 

8 

8 

U 

33 

13 

78 

Stewart, W. B 

Borden 

<io 

33 

9 

9 

33 

77 

McDonald, J. V. 

Gnowaiigerujj 

(io. 

33 

s 

7 

13 

11 

72 

A A. R. 








White, R. H. . 

do. 

do. 

28 

s 

9 

32 

13 

70 

Forniby, K., A 
Cov. 

do. 

(Io. 

28 

8 

6 

14 

33 

♦>9 


Mr. A. E. Aylnioro's winning ero]) of Nahawa was srrown on land whicdi had 
carried York gum, white gum and salmon gum. It was ploughed with a mould- 
board 3 inches deep in July and scarified in August and in May. Seeding was 
carried out in early June, 60 lbs. of seed and 00 lbs. of sui^erphosphate being 
applied per acre. 

Mr. C. E. Cockram^s crop of Gallipoli was on morrel, York gum and salmon 
gum country which had been cleared four years and had been ploughed 3 inches 
deep with a mouldboard implement in July. It was springtyne cultivated in March 
and April and seeded on the 19th of May. The rates of seed and superphosi)bate 
were ^ and 130 lbs. per acre respectively. 

Mr. V. OarnetPs crop of Bencubbin was grown on York gum and morrel coun- 
try which had been mouldboard ploughed 31^ inches deep in July, scarified in 
spring and springtyne cultivated in autumn. Seeding was carri(‘d out during the 
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fourth woek of May, 52 Jbs. of seed and 90 lbs. of superphosphate being used 
per acre. 


WlCKKeiX AOHIt'irj/rUKAL SOCIETY. 


Competitor. 

Address. 

A'anety. 

Yield. 

Free- 

dom 

from 

Free- 

dom 

from 

Free- 

dom 

from 

Even- 

ness 

of 

Total. 

Dalton, J... J. 

A\ ii'keplu 

Henimbbin 

50 pts. 
35 

Weeds. 

10 pts. 
s 

Disease. 

10 pts. 

« 

Admix- 

ture. 

15 pts. 
13 

Growth. 

16 pts. 
13 

100^|t8. 

McDonald, AV. 0. 

Noman’s J.akc 

do. 

37 

8 

U 

13 

13 

70 

Fleay & Sous . 

Wiikepin 

do. 

3S 

8 

7 

13 

11 

06 

Pense, G. 

do. 

Dundee 

34 

7 

8 

13 

12 

04 

Doncon, ii. 

do. 

llencubblu 

»>*> 

7 

8 

13 

12 

62 


Mr. L. J. Oaltoids winning eroj) of Beiicubbiii was grown on salmon gum and 
gimlet country which had been cleared five years, ploughed with a mouldboard im- 
plement inches d(‘ep in August ami springtyne cultivated in May. The crop 
was seeded during the third Aveek of May, 70 lbs. of seed and 90 lbs. of superpho.^- 
phate being used per a(*re. 

Mr. W. G. McDonaUTs crop was on land which had carried morrel, York gum 
and jam. It was disc-ploughed to 2 inches in June, harrowed in September and 
8pringtym» cultivated three times in April and May. Seeding was carried out 
during the third week of May, 45 and 110 lbs. per ai've being the res])ective rates 
of seed and superphosphate* aj:)plications. 

Messrs. Fleay & Sons’ crop of Bencubbin was )>lanted on morrel country which 
had been cleared for eight years, jiloughed wdth a disc-cultivating jilough in July 
and springtyne cultivated after the ]\Iarch rains. Se<*ding was carried out in mid- 
May, seed and super pho>])hate being a)>plied at tin* rates of 60 and 90 lbs. [ler 
acre respectively. 


Competitor, 

Address 

KOVAL AGlUCULTt-RAL SOCIETY. 

Free- 

dom 

Society. Variety. Yield. from 

Free - 
(loin 
from 

Free- 

dom 

Irom 

K>eii- 
ness of 

Total. 

Aylmore, A. 10. 

Gnowangerup 

Gnowungcrup 

Nabawa 

.50 pts. 
37 

AV eeds 

10 pts. 
u 

J )i\eahe 

10 pts. 

P 

Admix- 

ture. 

1 5 i»ts. 
14 

Growth. 

15 pts. 100 pts. 
13 82 

Cockram, C. E. 

do. 

do. 

(lalllpoli 

35 

U 

0 

13 

13 

7P 

Dalton, J. 

Wickepln 

W’ iekepiii 

Bencubbin 

35 

H 

y 

13 

13 

78 

Brooks, A. AV. 

East Narro- 
gin 

South Carol 
ing 

Greenhills 

Royal 

do. 

34 

8 

0 

14 

13 

78 

Richards, A. 

do 

I’otadgin 

33 

P 

0 

13 

1.3 

77 

Boyle, T. K. 

do. 

1 >iiiidoc 

33 

8 

i» 

13 

13 

70 

Burgess, W. G. 

Burges Siding 
Toodyay 
Broomehill . 

do. 

Bencubbin 

32 

8 

i) 

14 

13 

70 

Lloyd, C. J. . . 

do. 

Nabawa 

33 

8 

8 

12 

14 

75 

Taylor, C. 

do. 

Bencubbin 

32 

8 

P 

13 

13 

75 

Boyle, K. C. . . 

York 

do. 

Merredin 

31 

0 

8 

11 

14 

73 

Beeck, N. H. 

Broomeliiil 

do. 

Gallipoli 

32 

8 

8 

12 

12 

72 

McDonald, W. 

Noman’s Lake 

AVickepiii 

Bencubbin 

27 

8 

P 

13 

13 

70 


ZONE 9. 

Judge: A. S. Wild, B.Sc. (Agidc.), Agricultural Advdser. 

The six competitors in this zone all entered through the Phillips River Agri- 
cultural Society. 

The rainfall recorded at Ravensthorpe, Lake King and Mt. Short w^as as 
follows : — 














Total 








—Growing Period.— 





for 


Jan. 

Feb. 

Mar. 

Apl. 

May. 

June. 

July. Aug. Sept. 

Oct. 

Total. 

Nov. 

Dec. 

Year. 

Bavei^WpA.. 

8 

9 

881 

46 

148 

280 

61 277 199 

01 

1,066 

260 

5 

1,766 

Laka Elng .... 

. 19 

1 

490 

69 

162 

165 

60 214 40 

72 

708 

281 

1 

1,614 

Kt. Short 

4 

3 

302 

46 

114 

130 

61 243 132 

44 

724 

186 


1,265 
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The awards are set out in the followings table: — 

PHILLIPS IlIVER AGRICULTURAL SOCIETY. 


Competitor. 

Address. 

Society. 

Variety. 

Yield. 

Free- 

dom 

from 

Free- 

dom 

from 

Free- 

dom 

from 

Even- 
ness of 

Total. 

Daw, F. B 

Ravensthorpe 

IMililips 

River 

do. 

Gluciub 

50 pts. 
33 

Weeds. 

10 pts. 

8 

Disease. Admix- 
ture. 

10 pts. 16 pts. 
8 13 

Growth. 

15 pts. 100pt!>. 
13 76 

Bebbington 

do. 

Boncubbin 

29 

8 

8 

13 

13 

71 

Bros. 

Barrett, T. M. 

do. 

do. 

Nabawa 

27 

8 

8 

14 

12 

09 

Chambers Bros. 

do. 

do. 

do. 

25 

S 

9 

12 

13 

07 

Atkins, G. H. 
<’ampbell, J. . 

Luke King 

do. 

Bencubhin 

20 

s 

9 

13 

13 

03 

Mt. Short 

do 

do 

19 

7 

8 

14 

12 

00 

Mr*. F. 

E. Daw^s 

winning crop of Gluciub was grown on 

salmon gum 

and 


gimlet country which had been cleared eight years and which was disc-ploughed 
3^2 inches deep in August, springtyne cultivated in October and again in April. 


Seeding was done during the first Aveek of June, 45 lbs. of seed and 75 lbs. of 
&u])(*rphosphate being apjdied per tacre. 

Messrs. Bebbington Bros.^ croj) of Bencubhin was grown on an area of salmon 
gum and mallee country which Avas disc-ploughed 3^/^ inches deep in July, spring- 
tyne cultivated in September, and seed(*d with a combined cultiA^itor-di’ill in mid- 
May, 45 lbs. of seed and 99 lbs. of su])erphosphate being used i>er acre. 

Mr. T. M. Barrett’s crop of Nairn wa Avas the thi)*d crop groAvn on an area of 
salmon gum and gimlet country wdiich was disc-pl()ugh(‘d 3% inches deep in July, 
springtyne cultiA^ated twice in September and again in early Apidl. Seeding w:l’ 
carried out Avith a combined cultivator-drill during the first Aveek of May, 45 lbs. 
of seed and 95 lbs. of su])erphosphate being ajrplied jrer acre. 

ENTRIES. 

Entries were received from ]5 District Agricultural Societies, totalling 122 
*ntr‘ants. The Rtiyal Agricultural Society received Ifi entries direct, making the 
total number of competitor’s 138. 

The folloAving table shows the number and the average yield obtained ea<ir 
A ear since* the coin])etition was inaugurated: — 


Year. 

Number of 
District 
Agricultural 
Societies 
Competing. 

Numl)er 

of 

Competitors. 

Average 

Yield of 
Competitors. 

Average 
’ Yield foi 
State. 

1921 


15 

25 

10.4 

1922 


32 

24 

8.9 

1923 

12 

82 

29 

11.4 

1924 

15 

70 

31 

12.8 

1925 

13 

59 

22.5 

9.7 

1926 

11 

99 

24.5 

12.0 

1927 

10 

100 

26.9 

12.1 

1928 

13 

114 

22.5 

10.1 

1929 

12 

156 

21.7 

11.0 

1930 

15 

165 

27,4 

13.3 

1931 i 

13 

110 

27.4 

13.1 

1932 

17 

168 

29.3 

12.3 

1933 

17 

130 

27.2 

11.7 

1934 1 

17 

114 

26.8 

9.8 

1936 

16 

97 

24.8 

9.2 

1936 

12 

80 

21.0 

8.4 

1937 ; 

i 

15 

138 j 

25.7 

10.9* 


* Kstituaie. 
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YIELDS. 


The special prize of £5 oss. for the competitor obtaiuing the highest calculated 
yield per acre was awarded this year to Mr. A. R. English, of Kiikerin, who ob- 
tained a yield of 41 bushels with the variety Bencnbbin. 

. The winners of this prize to date are: — 

Bush. i)er Acre* 


1925 — Hebitoii & Sons, Three Springs — Nabawa . . . . 34 

3i*26 — Cuniining Bros., (’arnamah — Vandilla King .. 38 

1927 — A. W. Parkinson^ Gnowangerup — YandillaKing . . 40 

192S — A. W. Parkinson, Gnowangerup — YandillaKing .. 40 

l!^2ti — C. E. ('ockram, I^alhnup — Yandilla King . . . . 40 

1050 — G. Smith i'c Yarding — Glnelub . . . . 43 

IfKU — H. O. Bt*eck, Gnowangerup — Yandilla King . . 42 

1932 — y. S. Freebairn, Jilakin — Gluelub . . . . . . 47 

1933 — I). Davis, Gnowangerui) — Bencubbin . . . - 43 

1931 — C. K. Cockram, l^allinnj) — Free Gallijioli . . . . 40 

1935 — E. Davi.s, Gnowangerup — Heiieubbin . . . . 41 

1930 — (\ E. Co('kram, Pallimii) — Free Gallipoli . . . . 30 

1937 — A. K. English, Knkerin- Bencnbbin . . . . 41 


Ot' the 138 entries in this >(*arV eompetition thirty-nine cro) 


s went 24 to 27 


bushels; eight went 34-39 bushels; and one, the winner, went 41 bushels. 


A list f>f the comiuditors who obtained 30 bushels and over is givmi below: — 



- ■ 

■ 



Esti- 

5one. 

C-ompetitor. 

Address. 

Society, 

Variety. 

mated 


1 




Yield. 






bush. 

7 

English, A, R 

Knkerin 

Kukerin 

Bencubbin ... 

41 

7 

Kay, W. H. & F. C. ... 

J^ke Grace... 

Lake Grace... 

Gluelub 

.38 

7 

Bairstow, F. 

Moulyinning 

Kukerin 

do. 

.38 

S 

Aylinore, A. E 

Gnowangerup 

Gnow'angerup 

Nabawa 

37 

7 

Bahr, 0. K 

Meriliip 

Kukerin 

Yandilla King 

37 

8 

Garnett, V. 

Gnowangerup 

Gnowangerup 

Bencubbin ... 

36 

8 

Cockram, C. E 

do. 

do. 

Gallipoli 

35 

8 

Dalton, J. 

Mlckepin ... 

Wickepin ... 

Bencubbin ... 

35 

8 

Brooks, A. W 

East Narrogin 

Royal 

do. 

34 

9 

Daw, F. E 

Raveiisthorpe 

Phillips River 

Gluelub 

33 

8 

McDonald, J. V. & A. R. 

Gnowangerup 

Gnowangerup 

Bencubbin ... 

33 

8 

(Stewart, VV. B 

Borden 

do. 

do. 

33 

8 

Lloyd, C. J 

Toodyay 

Royal 

Nabawa 

33 

8 

Boyle, T. K 

Green hills ... 

do. 

1 )undee 

33 

8 

Richards, A. 

(South C^aroling 

do. 

Totadgin , . . 

.33 

7 

Morris, P. 

Moulyinning 

Kukerin 

Gluelub 

33 

8 

Beeck, N. H 

Broomehill ... 

Royal 

Gallipoli 

1 32 

8 

Taylor, C. 

do. 

do. 

Bencubbin ... 

32 

8 

Burgess, W. G 

Burges Siding 

do. 

do. 

32 

7 

Carruthers, R. (jun.) 

Lake Grace... 

Lake Grace... 

Gluelub 

32 

1 

Catta, G 

Camamah ... 

Camamah ... 

Ford 

32 

8 

Boyle, K. C 

York 

Royal 

Merrediri . . . 

31 

7 

Gray, J, S. 

Kulin 

Kulin 

Gluelub 

31 

7 

English, J. C 

Merilup 

Kukerin 

Bencubbin ... 

31 

7 

Faulkner, W. J. 

North Kuk- 

do. 

do. 

31 



erin 




7 

Stubbs, W. 

Kondinin ... 

Kulin 

do. 

31 

7 

Darby, A. H 

Lake Grace... 

Iiake Grace... 

do. 

31 

7 

Biggin, H. 

Kondinin ... 

Kulin 

Totadgin ... 

31 

1 

Hookridge, W. J. 

Moora 

Royal 

Sword 

31 

7 

Clayton, R. & Sons 

Jitaming ... 

Kmin 

I do. 

30 

3 

^Ackland, H 

Wopgan Hills 

Ballidu 

Bencubbin ... 

30 

1 

Lynoh^ P. J 

Three Springs 

Three Springs 

do. 

30 

1 

cWk, B. W 

Camamah ... 

Camamah ... 

Sutton 

30 
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THE COMPOSITION OF SOME GRASSES FROM TUREE 
CREEK STATION OF THE NORTH-WEST PASTORAL 
AREA OF WESTERN AUSTRALIA- 

A. B. Beok‘ and E. J. Under woon“. 

A matter of considerable economic iini>ortancc to Western Australia is a 
more accurate knowledge of the stock-carrying capacity of the North-West pastoral 
areas. Such information concerning the pastoral areas of Australia as is at 
present available has come almost entirely from a process of trial and error, a 
process that is not only costly and slow but in some cases leads to such serious 
consequences as permanent injury* to the grazing fiom denudation following 
overstocking. Although aceuratt» information must ultimately come from controlled 
experiments in the areas concerned, yet much information may be obtained by a 
systematic chemical examination of the pastures of those areas. Little or no 
analytical work had been done on the pastures of the North-West, so during 19.1.1 
and 1934 arrangements were made for the rc^ilar collection of a number of 
grasses from Turee Creek Station in the upper Ashburton Valley. This station 
is situated about 20<) miles north of Meekatharra just south of the tropic of 
Capriconi. About 70 samj)les were colleeted at various times of the year and were 
submitted to the Government Botanist (Mr. C. A. Gardner) for classification. 
From these, thirty-one of the more im])()rtant species were seleete<l and submitted 
to the Government Uliemieal Laboratory for analysis. These analyses are now 
complete and are submitted willi all available data for the information of those 
interested and to supplement any future invastigatiims of the ]>astures of this 
area. 


kesHlts.—The results of the chemical analyses, together with brief descrip- 
tions of the samples as received, are presented in th(‘ fulowing tables. A point 
that should be noted is that except where qualified by a note in the descrijition 
of the samples, the analyses refer to the whole plants. The moisture tigures are 
for the air dry grass, as receivcHl. All other figures have been calculated to a 
moi.sture free basis. 


Ariatida slipoides (Wind Grass). 


Date sample taken • 


1933. 

1934. 

June. 

July. 

Aug. 

Sept. 

Feb. 

Mar. 

Apl. 

IMoiature (as received) . 


7 '55 

7 '85 

7-95 

7 '8.> 

7 '90 

7 15 

7 '60 

Crude Protein (N x 6 *25) 

3*2 

3 '7 

3-8 

3 1 

6-6 

6 '2 

6 ‘2 

Ether Extract 


0-6 

0*6 

0-5 

0'3 

0-5 

0'9 

0*8 

Crude Fibre 


38 '7 

37 *8 

40 '4 

39 '2 

30 -2 

40-7 

44*1 

N Free Extract ... 


47 -5 

47*1 

46 ‘4 

48-5 

43 0 

40 -6 

39 -3 

Total Ash 


10 -0 

10 '8 

8-9 

8-9 

10 '7 

11 -6 

9*6 

Calcium (CaO) 


0'31 

0-26 

0'42 

0'3I 

0-42 

0-28 

0 '52 

Phosphorus (P*Os) 


0'34 

i 0-48 

0-30 

Trace 

0-69 

Tracje 

0 *39 

Chlorine (Cl) 


0'40 

0*27 

0'29 

0 -25 

0'31 

0-26 

0*31 

Silica 


8*5 

9 '6 

7 '7 

8-1 

S'6 

1 

10 4 

7 '3 


Analyst- -F. W. Steel. 


* Acting Animal Nutrition Officer. 

* Animal Nutrition Officer. 
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lais— 

June 

July ... 

August ... 
{September 

1934 - 

February 
March ... 

April 


Dry wiry grass. Many S€'ed beads. 

About 9iii. tall. Mostly dry but contained a little green. Dry seed 
beads contained some se^. 

6in. to Gin. tall. Similar to previous sample. 

Practically all dry. A few half-green stems and leaves. Contains 
some whole plants cut close to ground. Carries seed heads, grain 
partially shed. 


About Gin. in height. Mostly green with seed heads containing seed. 
6in. to Gin. high. Mostly dry, with some seed heads, grain par- 
tially shod. 

About Gin. J^artly green with seed heads, grain partially shed. 


AsUehla pectinata (Mitchell Grass). 


Sample taken ... 


Moisture (as received) 
Orude Protein (N x 6 -25) 
Ether Extract ... 

Crude Fibre 

N Frc'c Extract 

Total Ash 

Calcium ((JaO) 

Phosphorus (P 2 ^fi^ 

Chlorine (Cl) 

Silica 


1933— 




1933. 

1934. 



June. 

July. 

February. 


7*81 

8 -56 

8-79 


3*6 

4-4 

8*9 


()*.5 

0-5 

0-2 


29 *4 

28 -S 

30-2 


54 -0 

51 -8 

1 48-1 


12-6 

14-5 

12-6 


0-24 

0 -25 

0 *36 


0 -23 

0 -23 

0 -27 


0-20 

0 -20 

0*73 


10 -4 

10-3 

9-5 


Analyst— F. W. Steel. 


.lurio 


July 


1934— 

February 


About 12in. high. Partly grf*en leaves and stems. Very few seed 
heads. 

Mostly green lc»aves and stems. 9in. to 12iu. Some mature stalks 
removed irom sample ^"e^y few seed heads. 

Mostly green with green heads and seeds. 


Chryaopogon Gryllus (Weeping Grass), 


Sample taken ... -< 

' 

1933. 

1934. 

June. 

Aug. 

Sept. 

Dec. 

Jan. 

Feb. 

Mar. 

Moisture (as received) ... 


6*70 

6*86 

6*44 

6*87 

6*21 

6*66 

6*71 

Crude Protein (N x 6*25) 


4*1 

4*9 

3*9 

1*8 

6*3 

4*0 

7*9 

Ether Extract 


0*8 

0*6 

1*2 

0*9 

1*3 

0*6 

0*5 

Orude Fibre 


32 *2 

31 *9 

31 *6 

36*6 

35 *9 

35 -6 

37 *4 

N Free Extract 


46*5 

52 *2 

49*4 

50 *0 

44*7 

46*3 

43*9 

Total Ash 


16*4 

10 *4 

13 *9 

10 *7 

11*8 

13*6 

10 *3 

Calcium (CaO) 


0*39 

0*77 

0*48 

0*24 

0*25 

0*19 

0*63 

Phosphorus (PiOj) 


0*46 

0*25 

0*44 

0*21 

0*41 

0*82 

0*71 

Chlorine <C1) 


0*26 

0*22 

0*20 

0*23 

0*26 

0*22 

0*55 

Sihea ... ••• ••• 


9*3 

7*6 

11*9 

9*5 

9*9 

12*8 

5*5 


Analyst — F. W. Steel. 
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1933— 

June 

August 


September 

December 

1934— 

January 

February 

March ... 


... ' 16in. to 18ii». high. Bottom half of grass dry and brown. Probably 
mature. Top Sin. to 9in. green loaf and stem. No flowering 
heads. Few inches of dry stem at bottom clipped off from sample. 

... Tall grass ISin. high. Mostly green leaf and stem, but contains 
some tall dry pieces with partly green stem. No flowering heads 
in green portion, but dry portion has some dry seed heads con- 
taining no seed. 

... Tall grass 18in. to 24in. Mostly green with full flowering heads. 
Some dry pieces removed. 

... Tall dry grass with some seed heads. Seed partially shed. 

... Tall grass 18in. to 20 in. Mostly green, with gi’een flowering heads. 

... Tall grass 18in. Mostly green loaves and stems, with almost dry 
seed heads containing seed. 

... 18in. to 20in. Half-green with some seed heads. Seed partially 

shc<l. Some dead stems removed from sample. 


Eragrodu Brownii (('rabhole (Claypan ?) Grass). 


Sample taken 


Moisture (as received) 
Crude Protein (N x 6 *2.5) 
Ether Extract 
Crude Fibre 

N Free Extract 

Total Ash 

Calcium (t^aO) 

Phosphorus (PaOg) 
Chlorine ((1) 

Silica 


r 

— 








1933. 


19.34. 

. -< 


July. 

Aug. 

Se})t. 

Dec. 

Mar. 


7 -93 

7 48 

7-87 

8*22 

8 30 


4 1 

3-8 

3-3 

3-2 

11 -7 


0 1 

0-2 

0 -2 

0 4 

0 4 


31 -4 

31 -6 

32 2 

32 -3 i 

33 -9 


63 0 

.60 -0 

51 0 

65 •() 

43 0 


11 -4 

14 4 

! 13.3 

9 4 

11-3 


0-34 

0-34 

0 -31 

0 48 

0 48 


0 02 

0 44 

0 07 

Trace 

0-.34 


0 *09 

0 12 

0 10 

042 1 

0 -36 


10-3 

13 0 

i 

11 -8 



7-6 

7*9 


Analyst — F. VV. Steel. 


1933— 

July ... 

August ... 
Sexitwnber 
December 

1934— 

March ... 


About 9in. tall. Mostly dry with a few green stems and leaves near 
base. Contains some empty seed heads. 

Mostly green but contains some dry leaves and stc'ms. 

Mostly green with green flowering heads. 9in. to 12 in. high. 

Dry grass 12in. tall with empty seed heads. No green stalks or 
leaves. 

Mostly grecui, 9 in. in height. Contains seed heads with seeds. 


Imilema m,emhranac^a (Flinders Grass). 

Sample taken 

Moisture (as received) 

Crude Protein (N x 6-25) 

Ether extract 

Crude fibre 

N Free extract 

Total ash 

Calcium (CaO) 

Phosphorus (P 2 O 5 ) 

Chlorine (Cl) 

Silica 

Analyst -F. W. Steel. 


1934. 

March. 
811 
10 
Trace 
.36 I 
.50 0 
12-9 
0*38 
0 -.5.5 
0 19 
9 4 


Small plants about 9in. high ; mostly green, some seed heads with seeds. 
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Themeda triandra (KMtgaroo Grass). 


Sample taken ... •< 


1933. 

1934. 

June. 

July. 

Aug. 

Sept. 

Dec. 

Feb. 

Mar. 

Apl 

Moisture (as received) ... 


6-67 

4-66 

7 19 

8 ’00 

8 06 

10-33 

8-41 

8-34 

Crude Protein (Nx6*25) 


2*7 

2-8 

3-2 

4 1 

2 4 

4-1 

3-7 

4*2 

Ether Extract 


1*6 

1 2 

1 *8 

1 -4 

0-7 

1-4 

1-1 

0*9 

Oude Fibre 


36 1 

33 -9 

34-3 

32 -9 

34-8 

36 -6 

34-2 

35*3 

N Free Extract 


49 -5 

51 1 

46-6 

47-2 

52 *9 

47-8 

45 4 

40*7 

Total Ash 


11 1 

11 0 

14 1 

14 4 

9-2 

11-1 

16-6 

18-9 

Calcium (CaO) 


0-24 

0-21 

0-24 

0 48 

0*32 

0-31 

0-27 

0-67 

Phosphorus (p 2 ^ 5 ) 

i 

0-27 

0-27 

0-25 

0 16 

0 06 

0*26 

0-07 

0-25 

Chlorine (Cl) 


0-23 

0-31 

0-21 

0-30 

0 16 

0-41 

0-28 

0*26 

Silica 


9 1 

9 1 

12-3 

12-6 

7-6 

9-2 

14-1 

13*6 


Analyst — F. W. Steel. 


1933— 

June 

July 

August ... 
Sujitomber 
13eeember 

1934— 
February 

March ... 

April 


Partly green leaves. Many dry flowering heads. 

Tall plants 18in. to 20in. Dry at top, green leaves and stems at 
bottom. Some dry seed heads containing seed. 

Tall plants 15in. to ISin. Dry stalks and leaves with green leases 
9in. long. 

Tall plants, half-green, half-dry. A number of old dead pieces of 
stalk removed from sample analysed. 

Tall dry grass, containing empty seed heads. 


Partly green leaves and stems with seed heads containing seed. 
18in. to 20in. in height. 

Tall grass 20in. to 24in. Mainly dry stems and leaves. Seed 
partially shed. 

Tall dry grass, dry flowering heads. Seed partially shed. 


The rainfall for the period during; which the grrasses were collected is given 
ill the following table: — 


MainfdU liecord— 

-Turee Creek, W.A,, January, 

1933, 

to June, 

1934. 


1933— 

Jan. 

Feb. 

March. 

April. 

May. 

June. 


Rainfall (points) 

10 

6 

300 

88 

123 

5 


Days of rain 

1 

1 

10 

4 

4 

1 



July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Year. 

Rainfall (points) 

83 

105 

11 

0 

0 

87 

817 

Days of rain 

1 

3 

1 

0 

0 

3 

29 

1934— 

Jan. 

Feb. 

March. 

April. 

May. 

June. 


Rainfall (points) 

236 

139 

560 

158 

10 

16 


Days of rain 

6 

6 

11 

7 

1 

1 



Discussion, 

A consideration of tlie analyses shows several outstanding points. Though the 
total ash is high, silica is the predominating constituent. The only other available 
figures for this type of pasture are those for some grasses of Meteor Downs, 
Central Queensland. (li. R. Marston, C.S.I.R. Bulletin 61, 1932) ; thes^ too, 
show a high ash figure and a high proportion of silica. The grasses from Turee 
Creek tend to be quite low in both calcium and phosphorus. The low calcium 
figures are in marked contrast to high values found in pastures of the wheat bolt 
areas, (1). This difference may possibly be correlated with a difference of the 
calcium status of the soils of the two areas. 
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A mavkiHl feature of the analyses is the low protein consent of many of the 
^am{>les thou^a^h there is a definite increase in the protein content of the Weeping, 
Wind, Mitchell and Crabhole grasses and to a lesser extent of the Kangaroo Grass, 
during the months of February, March and Ajiril of 1934. This is almost 
certainly due to the growth of young shoots induced by rain that fell during this 
period. 

The high fibre content of the grasses places it on a level with straw rather 
than pasture herbage with respect to this constituent. The analyses of various 
straws are given in the following -table for comparison; the figures have all been 
calculated to a moisture free basis; — 


Analysis of Straw Samplea. 


Type. 

iSouree. 

Refer- 

cn(‘e. 

Mois- 

ture. 

Crude 

Protein. 

Ether 

Extract. 

Ash. j 

Crude 

Fibre. 

Nitrogen 

free 

Extract. 

Oaten . . . 

Meekering, W.A. 

1 

1 

7*4 

1 5 

1 -8 

3-7 

33 0 

1 

1 00 0 

Oaten ... 

(’’hapman, W.A. 

1 

10 *7 

1 4 

2-0 

6*6 

39 -9 

50 1 

Oaten . . . 

South Auatralia* 

2 

10 *3 

1 0 

0-7 

6-6 

41 •« 

50 1 

Wheaten 

Vietoria 

3 

11 0 

4-6 

1 -6 

7*1 

32 -7 

1 54 -0 

Oaten . . . 

Victoria 

3 

11 0 

2 -5 

1 S 

6*9 1 

34 *8 

1 .’>4 0 

Barley ... 

Victoria 

3 

10 0 

3*9 

1 -7 

i 

6-5 1 

1 

40 -8 

1 47*1 


* Average 1.3 samples, 1923. 

Although the fibre content of the Turee Creek grasses is high, it i^ consider- 
ably lower than tliat of the grasse.s from Meteor Downs. 

A dis<*nssion of the feeding value of the grasses from a consideration of the 
analyses is not ea.sy owing to a lack of other data. There is the difficulty of 
knowing how far the sample analysed represents the material actually <*onsumed 
by the grazing animal. Cattle only are run at Turtle Creek ; these would he much 
less selective than sheep in their grazing, but it is probable that they will tend to 
leave th(* more fibrous stalks, and so consume a product rather more nutritious 
than the sami)le analysed (i.e., the whole plant). No digestibility figures for this 
type of l(*cd are available but it is ]>robable that, from the high iibre figures, 
the herbage will be of a low digestibility. 

A eojnparison of the analyses with those of standard fw*ding stuffi^ indicates 
that, of the lower fibre ( 29-34 ) grasses (Mitchell and Crabhole grass), when 
the protein is low (3-4%), the quality approximates to that of poor <|uality 
wheaten hay, but in periods of high protein (9-12%) the grasses will have ii much 
higher feeding value. At the other end of the range, we have wind grass of high 
fibre content (38-44%); when the protein of this grass is low, the cnmiposition 
is similar to that of oaten straw and would be expected to have a very low feeding 
value. The samples of higher protein content (6-7%) will have a slightly greater 
feeding value but even at the best it is probably a very poor feeding stuff. In 
the Nort.h this grass is apparently considered as of very little value as a feed, a 
conclusion which is strongly supporied by the analyses. Between these extremes 
we have the weeping grass of intermediate fibre content (32-37%) and a variable 
protein content (2-8%), Flinders grass and Kangaroo grass have similar fibn* 
content but are characterised by very low firotein figure.^ (1-4%) — a fact wliich 
suggests a very small feeding value with res}>e<*t to this constituent. Flinders 
grass, however, is considered a valuable gras.s and it is not safe to draw any 
conclusion.^ as to its feeding value from one analysis only. The high fibre and 
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low protein content of almost all the grasses examined suggests that at least in 
certain periods of the year the likelihood of a protein deficiency in the grazing 
is very great. 


REFEREN CES. 

1. E. J. Underwood anil F. L. Shier, Journal W.A. Department of Agriculture, Decem- 

ber, 1937, p. 442. 

2. Department of Agriculture, Western Australia (uni)ul)li8hed data). 

3. S.A. Journal of Agriculture, January, 1925, 28 (6) .527. 

4. A'ictorian Journal of Agriculture, December, 1936, 631. 


LOCAL CROP COMPETITIONS. 

1. Thomas, Superintendent of W^heat I\arming. 

In addition to the .50-acro crop eoinpetilion< conducted by the Royal and 
])istri('t Agricultural Societies utnler the Zone system several seoarato competitiojis 
have been conducted. 

The Bruce Rock Auricullural Society and the Kooi*da Agricultural Society 
each conducted a Fallow and Cro]> Competition. 

The competition for the Bevan Trophy was continued for another year in the: 
Wialki district under the control of the local brancli of the AVheat Growers’ Union. 

The Kiiwan Agricultural Bun^au conducted a oO-acre crop competition under 
the same conditions as govern the Royal Agricultural Society’s cornpelilion though 
not affiliated with it. 

The j^articulars of the respective competition^’ are as follow: — 


BRUCE ROCJv AGRTin^LTURAL SOtUETY. 

Fallon and Crop Competition. 

Judges: A. S. AYild, B.Sc. (Agric.), Agricultural Adviser — Fallow section; 
W'. M. Nunn, B.Sc. (Agric.l, Agricultural Adviscr—Ch’op section. 

Th(‘ rainfall recorded at Bruce Hock for 1937 is shown below: — 

Total 

f Growing Period. for 

Jan. Feb. Mar. Apl. May. June. July. Aug. Sept. Oct. Total. Nov. Dec. Year. 

Bruce R-ock .... 4 9 47 61 228 144 45 281 49 87 729 154 4 1,008 


KOOKDA AGRKTTLTURAL SOCIETY. 

Fallow and ('rop Com^petition. 

Judge: W. M. Nunn, B.Sc. (Agric.), Agricultuml Adviser. 

The rainfall recorded at Koorda. Booralaming and Cotvcowing is shown 
below. 


^ Growing Period. for 

Jan. Feb. Mar. Apl. May. June. July. Aug. Sept. Oct. Total. Nov. Dec. Year. 


Koorda 

. 59 

7 

48 

80 

215 

112 

28 

282 

78 

31 

691 

66 

Nil 

901 

Boaralaming . 

. 30 

10 

12 

42 

252 

187 

26 

190 

58 

21 

784 

76 

Nil 

904 

CowcowJng ... 

. 50 

Nil 

85 

28 

223 

154 

33 

197 

57 

27 

691 

24 

Nil 

828 
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THE RE VAN TROPHY. 


Judge: W. M. Nunn, R.Se. (Agric.), Agricultural Advisor. 


The competition for this trophy donated by Mr. A. W. Bevan for competition 
in the Wialki-Bonnie Rock area was this year conducted under the direction of the 
Wialki branch of the Wheat Growers’ Union. Conditions governing the competition 
were the same as those governing the Royal Agricultural Soeiety^s Competitions. 

The rainfall recorded at Wialki. Noi*th Wialki, Moondoji, and South Wialki 
is shown below. 


Total 


— 

Jan. 

Feb. 

Mar. 

Apl. 

' May. 

Grow 

June. July. 

ing P 
Aug. 

eriod.— 

Sept. 

Oct. 

ToUl.' 

Nov. 

Dec. 

for 

Year. 

Wialki 

74 

14 

37 

42 

15.5 

28 

16 

216 

70 

28 

513 

44 


824 

North Wialki . 

80 

11 

60 

34 

134 

171 

22 

108 

46 

26 

567 

87 

*6 

844 

Moondnn 

60 

25 

40 

20 

160 

169 

14 

223 

49 

22 

627 

SO 


801 

South Wialki 

57 

15 

33 

36 

89 

1.30 

15 

100 

44 

12 

480 

(not available) 


The judge’s awards ar<‘ set out in the following table: — 


<^»in|»etitor. 

A<ldres<». 

Miguel, J. A 

Wialki 

Bratt, B. L. 

do. 

Vincent, K. A. M 

do 

KHe, W 

do 

Chainlicrlairi, J. 

do. 

Clark, .1. .V W. M. 

do. 

Barwisc, P, J. 

do. 

Matthews, 0. H. 

do. 

Goff, <i. (sen.) 

do. 

Willox, J. 0. 

do. 

Styler, F. W. 

do. 

Greig, W. W. 

(to. 

Arnold, .1. (]. 

do. 


>’ariety. 

Yield. 

Free- 

dom 

from 


50 i»tH. 

Weeds. 

10 pis. 

Noongaar 

13 

9 

Ucncubhin 

14 

s 

do. 

13 

H 

do. 

12 

7 

do. 

Jl 

8 

do. 

11 

8 

do. 

10 

8 

do. 

13 

K 

do. 

11 

7 

Gluyas Karly 

9 

6 

bencubbin 

10 

8 

Noongaar 

8 

0 

Carrabin 

7 

6 


Free- 

Free- 

Even- 


dom 

dom 

ness 


from 

from 

of 

Total. 

Disease. 

Admix- 

ture. 

Growth. 


10 pts. 

15 pta. 

If) pts. 

100 pts. 

9 

14 

14 

59 

8 

14 

13 

57 

9 

13 

13 

56 

9 

U 

13 

55 

9 

14 

13 

55 

9 

14 

13 

55 

9 

14 

14 

55 

U 

13 

12 

53 

9 

12 

13 

52 

9 

13 

12 

49 

9 

10 

11 

48 

9 

12 

10 

45 

9 

14 

8 

44 


KIRWAN AGRTCTLTITRAL BUREAU. 

Judge: R. P. Roberts, B.Sc. (Agric.) TIons., Agricultural Adviser. 
Rains recorded at Burakin and at Kokardine are shown below: — 


Burakin 

Kokardine 


-0 rowing Perlod.- 


ToUI 

for 


Jan. leb. Mar. Apl. May. June. July. Aug. Sept. Oci-. Total. Nov. Hoc. Ywir. 

2r»3 178 36 256 4.5 28 796 122 • • 

NU 89 60 23U 203 38 246 90 


843 111 


* Not available. 


1,096 


The judge’s awards are set out in the following table: — 


ConipeUtor. 


Variety. 


Stcahan, B. F. . . 

MitolieU, H 

latobell, J. A 

Jterwg, W. .... 

Motttagti^,^ 

eh 

Bros 

BmiShiintk Mro. A\ 


Bencubbin 

do. ... 
do. ... 
do. 

Totadffin 
Merreain 
Benoubbln 
do. ... 
do. ... 


Yield. 

III 

50 pts. 

Weeds. 

10 pt«. 

24 

!) 

23 

8 

19 

9 

17 

8 

18 

7 

19 

8 

15 

8 

17 

8 

14 

6 


Oft* 

Free- 

dom 

dom 

flroni 

from 

Disease. 

Admix- 

ture. 

10 pts. 

15 pts. 

9 

12 

9 

18 

9 

33 

9 

12 

0 

12 

8 

11 

9 

12 

8 

10 

9 

9 


Even- 

ness of 

Total. 

Growth. 

16 pts. 

100 pts. 

14 

68 

12 

05 

13 

63 

13 

59 

12 

58 

12 

58 

13 

57 

11 

54 

11 

49 
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FIELD EXPERIMENTS WITH WHEAT AND OATS, J937, 
AT THE AGRICULTURAL RESEARCH STATIONS. 

J. Thomas, 

Superintondent of Wheat Farming'. 

At each of the Research Stations located in the Wheat Belt, held experiments 
with wheat and oals are conducted each year. Tliese Research Stations are widely 
fetjmrated and embrace a consid(‘rable variation of ^A>iI and climatic conditions. 

The field experiments conducted cover a wide range and include such important 
phases as fallowing, depth and time of ploughing and frequency of cultivation. The 
most prolific varieties, the best time to plant, the most ('conomical rates of seed and 
superplmsphate to ap]>ly, and the eH'cet of various fiingicid(‘s upon the yields are 
ascertained. 

With but one or two minor exceptions the ex]>eriniental i>lots an* one eighth of 
an acre in area. They are long and narrow, being one drill width wide, and measure 
833 links by lo links, and are re}>licated five times. 

They are designed on the ^‘three i>lot” system, the centre i>lot of each section 
(three plots) being the control — thus each var>iiig factor is adjacent to a control 
]»lot. 

The results of the Chapman, Damjiawah, Merrediiq Salmon Gums and Yilgarn 
Research Stations are giv(‘n, hut iinfortmiately the experiments at the Wongan 
Hills Reseandi Station were destroyed by a very severe hail storm before they 
were harvested. 


MERREDIN RESEARCH STATION. 

J. II. Laiigfield, Farm M:umg(‘r. 

This station is located UiO miles from Perth on the Eastern Goldfields Railway 
and is appi'oximately in the eentre of the main Eastern Wheat Belt. The major 
}»crtion of the land is salmon gum and gimlet forest country. 

The following table shows the monthly rainfalls as recorded at the Station 
during lfi.‘17, togeth(*r with the average rainfall for the ])ust 26 years: — 

'J’otnl 

t O rowing Period. v lor 

Year. Jan. Feb. Mar. Apl. May. June. July. Aug. Sept. Oct. Total. Nov. Dec. Year. 

1937 26 0 31 31 200 164 37 169 47 28 651 06 0 840 

Av., 26 years .. . 49 44 101 87 129 176 176 162 82 78 702 39 6J 1,168 

The first four months Avere very dry during wliieh period only 64 points of 
rain fell. This following a very dry year in lO.’Ui, when only 881 points were 
registered, left the subsoil almost depleted of moisture. The seasonal rains 
commeneed on 17th May and conditions for early growth were very favourable, 
but a prolonged dry spell during July and early August howeA’(*r s(*riously afi'ected 
the growth of the crops. Good rains late in August reMV(‘d them, but owing to a 
l.'jck of finishing rains the yields obtained did not reach earlier ex[)ectntions. 

The cultural details with the exception of the* Fallow v. Non Fallow, Time of 
Ploughing and Mulching Expc'riinents Averc as fedlow : — 

The land on which the plots Av<*ve planted was ploughed in early duly, Ifido, 
with a disc plough to a depth of iWoA ins. It Avas cultivated Avith a rigid tyne 
scarifier in September, 1936, and again Avith the tandem disc harrows just prior 
to seeding. 
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FATJ.OW V. NON-FAI.LOW. 

The objeet of this experiment is to aseertain the effect of fallowings u]>ou the 
grain yield of the subsequent wlieat (‘I'op. 

The fallowed plots were ploughed .‘1-4 inches deep in mid June, 1936, with n 
disc plough, scarihod in August, 1936, and cultivated with a disc cultivator prior 
to seeding, whilst the non-fallowed i>lots were ploughed ‘J7tb May, 1037, with a 
disc plough and cultivated with a disc cultivator before seeding. 

FALLOW V NON-FALLOW EXPERIMENT. 

Planted on 2nd June, 1937. Superphosphate — ]121b8. per acre. 


Germinated on 16th June, 1937. 

Variety- 

-Noongaar. 

Seed — 45lbsi. 

per acre, 


Average 

Per- 

Average 

Per- 


Yields 

centage' 

Yields 

centage 


per acre. 

Yields. 

per acre. 

Yields. 

Treatment. 

bus. lb. 

c/ 

/o 

bus. lbs. 

o/ 

/o 


1937. 

1937. 

192r>-37. 

1925-37. 

Non-fallow 

12 8 

100 

15 44 

100 

Fallow 

16 32 

136 

21 52 

1.39 


The results tor tliis and previous y(‘ai‘s show the definite advantage to be 
obtain(‘d from planting the wb(*at crop on Tallowed land. 

TIME OF IMiOUGJJlNO EXPERIMENT. 

The objei't of this cx])eriment is to ascertain whether the time of carrying out 
the initial oi>eration of fallowing, i.e. ]>loughiiig, has any etVect upon the yield of 
the resulting wheal crop. 

The land for this exfieriment was ploughed in tiirec sections during 1936; 
one in March, another in Jiiiu* (the control) and the third in August. P]aeh section 
was cultivated with a rigid tyiie scarifier in Septembe?', 1936, and prior to seeding 
with th<* tandem disc harrows. 

TIME OF PLOUGHING EXPER1MS:NT. 

Planted on 2nd dune, 1937. Superphosphate — 1121bs. per acre. 


Germinated on 16th June, 1937. 

Variety- 

-Noongaar. 

Seed— 45lbs. 

per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Treatment. 

per acre. 

Yields. 

per acre. 

Yields. 

(Ploughed 1936.) 

bus. lb. 

o/ 

/o 

bus. lb. 

0/ 

/o 


1937. 

1937. 

1930-37. 

1930-37. 

Mid-July 

15 4 

92 

25 20 

93 

Mid-June 

16 24 

100 

27 4 

100 

Mid-August 

15 28 

94 

21 12 

78 


The results for 1937 and tin* avei’age for those of the previous years show 
tliat higher yields are obtained when tJie land is fallowed in the early winter months 
rather than in the late winter or early spring. 

MULCHING EXPERIMENT. 

The object of this experiment, which has been conducted since 1915, is to 
determine to what extent and under what conditions the cultivation of winter 
fallowed land is profitable during the spring and summer. 

To meet the requirements of the experiment three plots were treated, as 
follows : — 

Plot 1. — (Cultivated [irior to seeding only (neglected fallow). 

Plot 2. — Cultivated during spring and prior to seeding (ordinary fallow). 

' Plot 3. — Cultivated during spring, again >.vhon required during summer 
after 25 points of rain or over, and again prior to seeding. 
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Plot No. 1 was cultivated with tandem disc harrows prior to seeding only. 
Plot No. 2 was cultivated on 21 si September, 1936, with a springtyne implement 
and prior to seeding using a tandem disc. 

Plot No. 3 was cultivated on 21st September, 1936, and the 27th December, 
1936, with a springtyne cultivator and again prior to seeding using a tandem disc 
harrow. 

All plots were ploughed in July, 1936. 


MULCHING EXPERIMENT. 1937. 


Planted on 12th May, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 24th May, 1937. Variety — ^Totadgin. Seed — 451bs. per acre. 


Treatment. 


Mulched before planting only ... 

Mulched in spring and before 
planting 

Mulched in spring, after rain 
during summer, and before 
plantmg 


Average 

Per- 

Yields 

centage 

per acre. 

Yields. 

bus. lb. 

/o 

1937. 

1937. 

16 24 

103 

16 52 

100 

16 0 

101 


* 1936 excluded. 


Average 

Per- 

Yields 

centage 

per acre. 

Yields. 

bus. lb. 

o/ 

/o 

1916-37.* 

1916-37.* 

20 0 

95 

21 4 

100 

21 28 

102 


This yearns results and the results of the previous years indicate that payable 
increases in yield do not result from summer cultivation. However in some years 
special circumstances, such as the setting of the soil after excessive rain and heavy 
weed growth which cannot be controlled by stock, necessitate these cultivations. 


TIME OF PLANTING EXPERIMENT. 

The object of this experiment is to determine the most suitable month to plant 
the wheat crop. 

To meet the requirements of this experiment the midseason maturing variety 
Nabawa was planted in mid April, May and June, while Gluyas Early, an early 
maturing variety, was sown in mid May, June and July. 

TIME OF PLANTING EXPERIMENT, 1937. 


Superphosphate — 1 1 21bs. per 

acre. Variety- 

—Nabawa. 

Seed — 46lbs. 

per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Date planted. 

per acre. 

Yields. 

per acre. 

Yields. 

bus. lb. 

% 

bus. lb. 

% 


1937. 

1937. 

1929-37.* 

1929-37.* 

16th April 

15th May 

... 10 48 

Ill 

22 0 

107 

9 44 

100 

20 32 

100 

16th June 

6 16 

64 

16 16 

79 


* 1936 excluded. 



TIME OF 

PLANTING EXPERIMENT, 

1937. 


Superphosphate — 1121bs. per acre. Variety — Gluyas Early. 

Seed — 451bs. per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Date planted. 

per acre. 

Yields. 

per acre. 

Yields. 

bu . lb. 

% 

bus. lbs. 

o/ 

/o 


1937. 

1937. 

192.3-37.* 

1923-37.* 

16th June 

9 4 

80 

21 4 

92 

16th May 

... 11 20 

100 

22 56 

100 

16th July 

2 48 

25 

12 40 

55 


* 1936 excluded. 



These results and experience elsewdiere in 

the Eastern 

Wheat Belt indicate that 


the planting of a midseason variety should in general not extend beyond the middle 
of May, and the early variety after the end of May. 
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RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most economical rate of seed 
with : — 


(a) A mid-season free-stooling variety; 

(b) An early sparse-stooling variety. 

To meet thf^se re(|uireinents, the \'ariety Nabawa was used in the first case^ 
and the variety Noongaar in the second, and each was sown at the rate of 30, 45 and 
60 lbs. of seed per acre. 

RATE OF SEEDING EXPERIMENT, 1937. 


Planted on 7th May, 1937. Superphosphate — 1121b8. per acre. 

Germinated on 24th May, 1937. Variety — ^Nabawa. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Rate of Seed per Acre. 

per acre*. 

Yields. 

per acre. 

Yields. 


bus. lb. 

/o 

bus. lb. 

% 


1937. 

1937. 

1913-37. 

1913-37. 

301b8 

... 15 12 

98 

18 40 

94 

4611)8 

... 15 28 

100 

19 52 

100 

fiOlbs. 

... 14 40 

95 

19 62 

100 


RATE OF SEEDING EXPERIMENT, 1937. 

Planted on Ist June, 1937. Superphosphate — 1121b8. per acre. 

Germinated on lOth June, 1937. Variety — Noongaar. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Rate of Seed per Acre. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

o/ 

/o 

bus. lb. 

o/ 

/o 


1937. 

1937. 

1915-37. 

1916-37. 

301bs 

... 13 36 

97 

18 8 

96 

451bs 

... 14 0 

100 

18 56 

100 

601bs 

... 14 0 

100 

18 56 

100 


The results for both sections sliow that there) is no advantage in sowing more 
than 45 lbs. of seed per acre. 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

The obje<*,t of this experiment is to ascertain the most profitable rate of 
superphosphate to apply to the wheat crop. 

RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT, 1937. 

No. 1. 


Planted on 11th May, 1937. Germinated on 25th May, 1937. Variety — ^Totadgin. 

Seed— 45 lbs. per acre. 



Average 

Per- 

Average 

Per- 

Kate of Application of Super- 

Yields 

centage 

Yields 

centage 

phosphate per Acre. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

0/ 

/o 

bus. lb. 

% 


1937. 

1937. 

1929-37.* 

192^7.* 

m 

8 24 

59 

13 4 

67 

imhB. 

14 16 

100 

22 48 

100 



14 0 

98 

20 48 

91 


*^1936 excluded. 
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BATE OF APPLICATION OP SUPERPHOSPHATE EXPERIMENT, 1987. 

No. 2. 

Planted on 11th May, 1937. Germinated on 2Sth May, 1937. Variety — ^Totadgin. 

Seed— 461bs. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Rate of Application of Super- 

per acre. 

Yields. 

per acre. 

Yields. 

phosphate per Acre. 

bus. lb. 

% 

bus. lbs. 

% 


1937. 

1937. 

1929-37.* 

1929-37.* 

3001bs 

16 62 

97 

24 24 

105 

1601bs 

16 24 

100 

23 20 

100 

2261bs 

15 44 

96 

24 8 

103 


♦ 1936 excluded. 


This year s results and the averages for the past seven years indicate that the 
rate of sui)erphosphate can be increased with advantage abo^'e 75 lbs. per acre. 
The most economical rate on this class of soil under present conditions would be 
i<bout 90-100 lbs. per acre. 

POTASH-NITROGEN EXPERIMENT. 

The object of this experiment is to determine the effect upon the wheat cro]) 
of the application of— 

(a) A nitrogenous fertiliser; 

(b) A nitrogenous plus a potassic fertiliser. 

Sulphate of ammonia, a nitrogenous fertiliser, and suljdiato of potash, a 
potassic fertiliser, wen* used in addition to superj^hosphate. 

The results obtained are given below: — 

POTASH-NITROGEN EXPERIMENT, 1937. 

Planted on 26th May, 1937. Germinated on 4th June, 1937. Variety — ^Totadgin. 

Seed— 45Ibs. per acre. 

Average Per- 

Yields centage 

Rate of Fertiliser per Acre. jjer acre. Yields. 

bus. lb. % 

1937. 1937. 

1 cwt. Superphosphate ; 1 cwt. 14 0 100 

Sulphate of Ammonia 

1 cwt. Superphosphate 14 0 100 

1 cwt. Superohosphate ; 1 cwt. 13 44 98 

Sulphate of Ammonia ; 1 cwt. 

Sulphate of Potash 

The results for this and previous years show that the application of a potassic 
or nitrogenous fertiliser in addition to superphosphate leads to no increase in 
yields. 

SEASONAL PLANTING EXPERIMENT. 

The objects of this experiment are: — 

(a) To ascertain the most suitable month to plant the late, mid-season, 

early, and very early maturing varieties of wheat; and 

(b) To determine the most prolific of each of the above types. 

To meet the requirements of the experiments three sections w’cre needed, viz. — 

(a) Section 1, planted in April — ^Representing early j)lanting. 

(b) Section 2, planted in May — Representing mid-season planting. 

(c) Section 3, planted in June — Representing late planting. 

In all sections the standard mid-season maturing variety Nabawa was plants! 
in the control plots. 


Average 
Yields 
per acre, 
bus. lb. 
1932-37. 
20 8 

19 44 
19 62 


Per- 

centage 

Yields. 

o/ 

/o 

1932-37. 

102 

100 

101 
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SEASONAL PLANTING EXPERIMENT, 1937. 
April Planting. 


Planted on 16th April, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 24th May, 1937. Seed — 451bs. per acre. 



Average 

Per- Average 

Per- 


Yields 

centage Yields 

centage 

Variety. 

per acre. 

Yields. per acre. 

Yields. 

bus. lb. 

% bus. lb. 

% 


1937. 

19.37. 

1929-37.’^ 

Bencubbin 

10 24 

113 

112 

Nabawa 

9 12 

100 

100 

Totadgin 

10 24 

* 1936 excluded. 

113 

t 1930-31--37. 

93t 


SEASONAL PLANTING EXPERIMENT, 1937. 
May Planting. 


Planted on 15th May, 1937. Superphosphate — 1121b8. per acre. 

Germinated on 3rd June, 1937. Seed — iolbs. per acre. 


Variety. 


Average 
'Shields 
per acre. 

Per- 

centage 

Yields. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 

Bencubbin ... 



bus. lb. 

1937. 

9 28 

% 

1937. 

118 

bus. lb. 

% 

112* 

Nabawa 



8 

0 

100 


100* 

M 44 



7 

12 

92 


-t 

Gluyas Early 



9 

44 

122 


109t 

Nabawa 



8 

0 

100 


loot 

M 68 



10 

0 

125 


-t 

Totadgin 



8 

48 

114 


118§ 

Nabawa 


... .s. 

7 

44 

100 


1001 

M 45 

... 


7 

28 

97 


-t 

M 47 



6 

56 

96 


...t 

Nabawa 



7 

12 

100 


loot 

M 51 



7 

20 

102 


-t 

M 52 



8 

0 

113 


-t 

Nabawa 



7 

4 

100 


loot 

M 53 



7 

44 

109 


-t 

M 64 



7 

44 

108 


-t 

Nabawa 



7 

12 

100 


loot 

Noongaar ... 



8 

8 

113 


102t 

• 1929-37 with 1936 

excluded. 

1 19.37 only. 

1 1928-37 with 1936 exduded 



§ 1931-37 with 1936 excluded. 




SEASONAL PLANTING EXPERIMENT, 1937. 
June Planting. 


Planted on 16th June, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 2nd July, 1937. Seed — 46lbs. per acre. 


Variety. 


Average 
Yields 
per acre, 
bus. lb. 
1937. 

Per- 

centage 

Yields. 

% 

1937. 

Average 
Yields 
per acre, 
bus. lbs. 

Per* 

centage 

Yields. 

% 

Bencubbin 


3 28 

108 


112t 

Nabawa 


3 12 

100 


loot 

M 68 


6 32 

204 


...§ 

Gluyas Early 


5 36 

183 


112* 

Nabawa 


3 4 

100 


100* 

Totadgin 


5 28 

178 


119t 

Geeralying 


4 48 

120 


99* 

Nabawa 


4 0 

100 


100* 

Npongaar 


6 48 

170 


118* 

♦ 1926^7 with 1936 excluded. 1 1930-37 with 1936 excluded, 

with 1936 excluded. § 1937 only. 

t 1931-37 
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In the April section this year the varieties Bencubbin and Totadgin gave 
similar yields. The average results, however, show that the mid-season maturing 
variety Bencubbin is the most suitable for planting in April. 

In the section planted in May, M.58, Gluyas Early, Bencubbin, Totadgin, M.52 
and Noongaar yielded well. In the average results the varieties Totadgin, Bencubbin 
and Gluyas Early have proved most suitable for ])lanting in May. 

The yields of the whole of the June section are very low, owing to lale 
germination and the adverse season, and show that the yields are very considerably 
reduced by j)lanting in June. The new crossbred M.58 was outstanding in the June 
section and also gave the highest yield in the May section. 

OAT VARIETY TRIALS. 

The object of this experimr‘nt is to ascertain the grain yielding capacity of 
several vaineties of oats. 

The varieti(*s under test A^ere Mulga, Guyra and Wongan. The latter is a new 
crossbred (Burt^s Early x Mulga.) which was produced at the Wongan Hill^ 
Research Station. This variety is approximately a week earlier, and is shorter in 
the straw than either of its parents. 

OAT VARIETY TRIAL. 

Planted on 3rfl May, 1937. Superphosphate — 1121bs. |H'r acre. 



Germinated 

ill 28th May, 1937. 

Seed — 401 bs. per acre. 




Average 

Per- 

AA’^erage 

Per- 



Yields 

eent 4 igo 

Yields 

eentage 


Variety. 

]>er acre. 

Yields. 

per aiTc. 

Yields. 



bus. lb. 

Of 

o 

bus. lb. 

O/ 

/o 



1937. 

1937. 


1931-37.* 

Mulga 


18 .32 

100 


100 

Guyra 


19 32 

105 


98 

Wongan 


18 32 

90 



Mulga 


19 24 

100 


100 



♦ Excluding 1935 

and 1936. 




There is no significant difiercnce between the yields of the different Aarieties. 
The yields however, in vieAv of the adverse groAvirg season, can be considered 
satisfactory, and indi(}ate the suitability of the varieties tor districts of low rainfall. 

FUNGICIDE EXPERIMENT. 

The object of this expc'riiiient l^ to determine the effect upon the germination, 
groAvth and gi*airi yields ot a (inely powdered organic mercury coo.pound and copper 
carbonate, wh(*n used as a i‘iingi('ide for Avheat and oats. 

Plots were soAvn with ^eed treated Avith an organic :..ercury coni pound and 
with Copper Carbonate, at the rate of tAvo ounces per bashel and compared with 
control plots of untreated se(‘d. No difference could be noticed regarding germina- 
tion and growth during the year. Phe results obtained are as follow: — 

FUNGICIDE EXPERIMENT, 1937. 

Wheat. 


Planted on 8th May, 1937. 

Super 1 ihosphate — 1 

i21bs. per acre. 

Germinated on 24th May, 1937. 

Variety- 

— I'otadgin. 

Seed — 45lbs. 

per aoi 


Average 

Per- 

Av(Tage 

Per. 

Treated Avith — 

Yields 

(‘entago 

Yields 

eentage 


per acre. 

Yields. 

])er acre. 

yields. 


bus. lU 

o/ 

bus. 1b. 

% 


1937. 

1937. 



A Mercury Compound 

5 4 

109 


.. 

Untreated 

4 40 

100 



Copper Carbonate 

4 56 

106 
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FUNGICIDE EXPERIMENT, 1937, 
Oats. 


Planted on 8th May, 1937. 

Superphosphate — 1121bs. per acre. 

Genninated on 24th May, 1937. 

Variety- 

-Mulga. 

Seed — 36lbs. per acre. 


Average 

Per- 

Average Per- 

Treated with — 

Yields 

centage 

Yields centage 


per acre. 

Yields. 

jjer acre. Yields. 


bus. lb. 

0/ 

/o 

bus. lb. % 


1937. 

1937. 


A Mercury Compound 

11 24 

89 

... 

Untreated 

13 0 

100 

... ... 

Copper Carbonate 

12 8 

94 

... 


This is the second year that the experiment has been conducted. The results in 
1936, however, were affected by drought conditions. In 1937 slight increases were 
obtained from the use of each of the fungicides for wheat. With the oats there was 
a decrease in yield. 

The results are for one year only and further results are necessary before 
definite conclusions may be drawn. 


CHAPMAN RESEARCH STATION. 

F. Gishubl, 

Farm Manager. 

The Chapman Research Station is situated on the Tapper Chapman River, 

28 miles north of Oeraldton and 334 miles by rail from Perth. The land on the 

station is mostly typical jam timber country witli a little Vork gum running into 
lighter timbered country. 

The following table shows the monthly rainfall as recorded at the Station 
during 1937, and the average rainfall for the past 32 years — 

Total 

^ Qrowinff Period. ^ for 

Year. Jan. Feb. Mar. Apl. May. June. July. Au«. Sept. Oot. Total. Nov. Dec. Year. 

W87 4 17 2 84 838 639 37 306 156 46 1,417 26 11 1,661 

Av., 82 yeare .... 28 40 75 67 240 425 378 280 156 93 1.572 31 24 1,837 

Owing to the good May rains the crop was ])lanted in a moist seed bed and 
made good growth until checked by the dry spell expt*rieneed in July. Only 37 
points fell between 28th June and 6th August, during which period eleven frosts and 
frequent hot, drying winds were experienced. However, good rains fell during the 
remainder of August and September and the cro^is made a very good recovery. 

The land on which the experiments were planted originally carried York gum, 
jam and wattle. It has been under cultivation for many years. After several 
years grazing it was fallowed in 1934, cropped 1935 and fallowed again in 1936. 

With the exception of the Fallow v. Non-Fallow experiment, the cultural 
details of the experiments are as follow: — 

The land wr.s ploughed with a mouldboard plough to a depth of 4 inches in 
June- July, 1936, cultivated with a springtyne cultivator in early September, 1936, 
early May, 1937, and prior to seeding which was done with a disc drill. The land 
at the time of seeding was clean and in good condition. 

FALLOW V. NON-FAIjLOW EXPERIMENT. 

The object of this experiment is to ascertain the effect of fallowing upon the 
wheat crop. 

The fallowed plots were ploughed in July, 1936, with a mouldboard plough 
jLd springtyne cultivated in September, 1936, March, 1937, and twice in May, 




Maroh, 1938.] JOURNAL OF AGRICULTURE, W.A. 


71 


1JI37, whilst the* noii-f allowed plots were ploughed in May, 1937, with a mouldboard 
plough and apringtyne eultivated and seeded the following day. 

The results are as follow: — 

FALLOW V. NON FALLOW EXPERIMENT. 

Planted on 26th May, 1937. Superphosphate — l]21bs. per acre. 


Germinated on 30th May, 1937. 

— j 1 

Variety — Nabawa. 

Seed — 601 bs. 

per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Treatment. 

]ier acre. 

Yields. 

jx?r acre. 

Yields. 


bus. lb. 

% 

bus. lb. 

0/ 

/o 


1937. 

1937. 

1929-37. 

1929-37. 

Fallow 

24 24 

161 

16 24 

124 

Non-fallow ... 

15 12 

100 

13 12 

100 

The fallowed plots withstood the dry s])ell 

in July 

much better than the i 

fallowed ami at maturity they AV(*rc 6-8 inches 

higher 

and denser. 

Altiiough 


entirely free from w«H*ds the fallowed plots had far loss weed eoinpetition than 
the non- fallowed plots, whieli suffered badly, due to doiiblegees and other weeds 
coining away at the same time as the wheat. 

The results for this and previous years are distinctly in favour of fallowing 
for wheatgrowing. 


RATE OP APPLK'ATION OF SUPERPHOSPHATE EXPERIMENT. 

The object of this exi>eriment is to ascertain the most economical rate of 
superphosphate to apply to the wheat crop. 

The results are tabulated below : — 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT, 1937. 

Planted on 2l8t May, 1937. Germinated on 28th May, 1937. Variety — ^Nabawa. 

Seed — COlbs. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

<-entage 

Yields 

centage 

Rate of Application of Super- 

acre. 

Yields. 

7)er acre. 

Yields. 

phosphate per Acre. 

bus. lb. 

0/ 

/o 

bus. lb. 

% 


1937. 

1937. 

1929-37. ' 

1929-37. 

Nil 

11 36 

91 

10 .56 

80 

1501bs 

12 48 

100 

13 36 

100 

76lbs 

12 32 

98 

12 32 

92 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT, 1937. 

Planted on 21f*t May, 1937. Germinated on 28th May, 1937. Variety — Nahawa. 

Seed — 60 lbs. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

eentage 

Yi<»lds 

centage 

Rate of Application of Super- 

per acre. 

Yields. 

|)cr acre. 

Yields. 

phosphate per Acre. 

bus. lb. 

/o 

bus. lbs. 

/o 


1937. 

1937. 

1929-37. 

1929-37. 

3001bs 

13 28 

113 

13 52 

106 

ISOlbs 

11 52 

100 

13 4 

100 

226lb8 

13 32 

105 

13 20 

102 


This year's results and those of the previous eight years indicate that the rate 
of superphosphate can be increased with advantage above 75 lbs. per acre and that 
the most economical rate under present conditions is approximately 100 lbs. per 
acre. 
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POTASH-NTTROGEN EXPERIMENT. 

The object of this experiment is to determine tlie effect upon the grain yield 
c£ the subsequent wheat crop of the application of : — 

(a) A nitrogenous fertiliser. 

(b) A nitrogenous fertiliser plus a potassic fertiliser. 

In addition to the usual application of superphosphate, sulphate of ammonia, 
a nitrogenous fertiliser, and sulphate of potash, a potassic fertiliser, were used. 

The results are as follow: — 


NITROGEN-POTASH EXPERIMENT, 1937. 

Planted on 24th May, 1937. Germinated on 29th May, 1937. Variety — ^Nabawa. 

Seed — 60 lbs. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Rate of Application of Fertiliser 

per acre. 

Yields. 

per acre. 

Yields. 

per Acre. 

bus. lb. 

o 

/o 

bus. lb. 

% 


1937. 

1937. 

1932-37. 

1932-37. 

1 cwt. Superphosphate ; 1 cwt. 

Sulphate of Ammonia 

26 48 

103 

15 28 

106 

1 cwt. Superphosphate 

26 0 

100 

14 32 

100 

1 cwt. Superphosphate ; 1 cwt. 

Sulphate of Ammonia ; 56 lbs. 

Sulphate of Potash 

26 40 

103 

15 44 

108 


The results show that slight increases in yields are obtained by the application 
of a nitrogenous fertiliser (in addition to superphosphate) but no further increase 
results from the use of a potassic fertiliser in addition. The increases are not 
suflBicient to w’arrant the expenditure incurred. It is felt that the nitrogen level and 
the general fertility of these soils ooald be materially improved by pasture improve- 
ment, utilising leguminous crops such as lupins, first early subterranean clover, etc., 
during the grazing years. 


RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most economic rate of seeding 
for: — 

(a) A mid-season, free stooling variety; 

(b) An early, sparse stooling variety. 

The variety Nabawa w’as used in the former case, whilst S.H.J. was used in 
the latter. 

The results are as follow : — 


RATE OF SEEDING EXPERIMENT. 1937. 

Planted on 22nd May, 1937. Superphosphate — 1121hs. per acre. 

Germinated on 28th May, 1937. Variety — Nabawa. 



Average 

Pei- 

Average 

Per- 


Yields 

ceiitage 

Yields 

centage 

Bate of Seed per Acre. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lb. 

% 


1937. 

1937. 

1923-37.* 

1923-37.* 

ttlbe. 

.. 24 16 

100 

14 32 

100 

ftttbe. 

.. 24 24 

101 

14 56 

103 

MHm 

.. 25 28 

105 

15 52 

109 


„ * 1932 excluded. 
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RATE OF SEEDING EXPERIMENT, 1937. 



Planted on 22nd Mav, 1937. Suiierphosphate — 1121bs. per acre. 


Germinated on 28th May, 1937. 

Variety — S.H.J. 



Average 

Per. 

Average 

Per- 


YieldS 

centage 

Yields 

centage 

Rate of Seed per Acre. per acre. 

Yields. 

per acre. 

Yielcb. 


bus. lb. 

% 

bus. Ib 

o, 

o 


1937. 

1937. 

1923-37. 

1923-37.* 

601bs. 

15 12 

109 

16 16 

107 

451bB. 

14 0 

100 

16 12 

100 

901b8. 

17 36 

126 

16 56 

111 


* 1932 excluded. 


Both this year’s and average results for the period of thr experiment are m 
favour of the heavier rates of seeding, particularly with the early or sparse stooling 
variety. Where competition from weeds is likely to occur, CO lbs. for the mid-season 
variety and probably higher for the early maturing variety could be used with 
advantage. 

FUNGICIDE EXPERIMENT. 

The object of tliis experiment is to determine the effect upon the germination, 
growth and grain yield of a finely powdered organic mereuiy compound and copper 
carbonate when used as fungicides for wheat. 


FUNGICIDE EXPERIMENT, 1937. 


Planted on 22nd May, 1937. Superphosphate'- 1121b.s. per acre. 
Germinated on 28th May, 1937. Variety — ^Nabawa. Seed — GOlbs. per acre. 


Seed IMckled with — 


A Mercury Compound 
No treatment 
Copper Carbonate 


Average 

Per- 

Yields 

centage 

per acre. 

Yields. 

bus. lb. 

/o 

1937. 

1937. 

18 48 

105 

17 52 

100 

19 12 

107 


Average 

Per- 

Yields 

centage 

per acre. 

Yields. 

bus. lb. 

% 

1930-37. 

1930-37. 

16 32 

103 

10 0 

100 

10 40 

104' 


The results for 1937 and the average results for the two years the experiment 
has been conducted indicate that slight increases in yield are obtained from the 
use of these fungicides, although no difference could be detect(*d eitlier in the 
germination or growth of tbe treated plots. Further experiments will be necessary 
before definite conclusions may be drawn. 


YILGARN RESEARCH STATION. 

W. A. Human, 

Farm Manager. 

The Yilgarn Research Station is situated on the eastern fringe of our present 
defined wheat-growing area. This station which is adjacent to Ghooli siding, 
eight miles east of Southern Cross, on the Eastern Goldfields railway, was estab- 
lished in December, 1926, and was officially opened in May, 1928. 


The following table shows the monthly rainfalls as recorded at the station 
during 1937, together with the average rainfall for the past nine years : — 


i ear. Jan. 

Feb. Mar. 

Apl. 

M^ 

June. 

—Growing Period.- 
July. Aug. Sept. 

Oct. 

Total. 

Nov. 

Dec. 

Total 

for 

Year 

1»87 32 

6 

203 

48 

73 

138 

43 

143 35 

30 

462 

]41 

U 

906 

Av., 0 years, 
1928-86 .... 48 

45 

68 

107 

144 

137 

128 

153 50 

76 

687 

54 

61 

1,060 
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The rainfall for the growing period, 462 points, was the lowest on record. 
There was a general absence of good soaking rains throughout this period. A fall 
of 210 points in March materially assisted to carry the crop through the prolonged 
dry spell experienced during July and early August. 

The land on which these experiments were conducted was originally timbered 
with salmon gum and gimlet, and was previously cropped in 1935. 

Excepting where the requirements of an experiment required other working, 
the cultural details of all experiments were as follow: — 

The plots were ploughed with a disc-cultivating plough to a depth of 3-4 
inches in July, 1936, cultivated with a rigid tyne cultivator in August, 1936, and 
spring-tyne cultivated in March, 1937, after heavy rain, and again prior to seeding. 
The seed was sown on a moist seed bed. 

TIME OF PLOUGHING EXPERIMENT. 

The object of this experiment is to ascertain whether the time of carrying 
out the initial operation of fallowing, i>., ploughing, has any effect upon the 
yield of the resulting wheat crop. 

The land for this experiment was })loughed in three sections during 1936; 
one was ploughed in March, another in June (the control), and the third in 
August. Each section was cultivated in August, 1936, with a rigid tyne culti- 
vator, during March, 1937, after a heavy rain and prior to seeding, with a spring- 
tyne implement. The March-ploughed plots produced greater weed groAvth in the 
following autumn. At the time of planting all the plots were in good condition. 

TDfE OF PLOUGHING EXPERIMENT, 1937. 

Planted on 24th May, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 3rd July, 1937. Variety — Gluyas Early. Seed-— 401b8. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

contage 

Yields 

contage 

Time of Ploughing. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

0/ 

/o 

bus. lbs. 

% 


1937. 

1937. 

1929-37.* 

1929-37.* 

March 

9 4 

105 

10 32 

93 

June 

8 40 

100 

11 20 

100 

August 

... 10 8 

117 

10 56 

96 


♦ 1930, 1931, 1932 and 1936 excluded. 

The average results from this experiment for the years in which it has been 
conducted show that the initial operation of fallowing is best carried out during 
jthe early winter. 


DEPTH OF PLOUGHING EXPERIMENT. 

The object of this experiment is to determine the most economical depth to 
plough when fallowing for the wheat crop. 

DEPTH OF PLOUGHING EXPERIMENT, 1937. 


Planted on 24th May, 1937. Superphosphat©--1121b8. per acre. 

Germinated on 3rd July, 1937. Variety — Gluyas Early. »Seed — 401b9. per acre. 



Average 

Per- 

Average 

Per* 


Yields 

centage 

Yields 

centage 

Depth of Ploughing. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lb. 

% 


1937. 

1937. 

1933-37.* 

1933-37.* 

2in 

... 10 8 

106 

11 52 

100 

4in 

9 36 

100 

11 52 

100 



... 10 8 

100 

11 52 

100 


♦ 1934 and 1936 excluded. 
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This year’s results show a slight but iii iarnificant inepease in yield for foe 
2iii. deep section, but the avemp:e results for the ))erjod of the (’xperiment (1933-37) 
show no differenee between any of the sections. However, it is found that the 
plots plougfhed to a d(*pth of 2 inches require additional cultivation to maintain 
the mulch and proxidt* a satisfactory seed-bed and, in view of this, it is more 
economical to ]doinrh to a do])th of 4 inches. 


MULCHING P:XPERIMENT. 

The object of this ( Aperiment is to determine to what extent and under what 
conditions the (‘ultivation of winter fallowed land is profitable durinj? the spring 
and summer. 

To meet the reijuirenients of the experiment, three i)lots were treated, as 
follows : — 

Plot 1. — Cultivated prior to seeding only (neglected fallow). 

Plot 2. — Cultivated during spring and ])rior to seeding (ordinary fallow). 

Plot 3. — Cultivat<*d during spring, again when recjuired during summer 
after 25 points of rain or over, and again prior to seeding. 

All plots were ])lought'd in July, 1936. 

Plot 1 was si)ring-tyne cultivated in August, 1936, November, 1936, and 
December, 1936, March, 1937, and prior to seeding. 

Plot 2 was cultivated in August, 1937, and prior to seeding. 


MriA^HTNG EXPERIMENT, 1937. 


PlantcKl on 2.5th May, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 3r(l .Inly, 1937. Variety — Gluyas Early. Seed-7401bB. per acre. 


When (Cultivated. 


Before seeding only 

In spring and before seeding 
In spring, after summer rains, and 
before seeding 


Average 

Per. 

Yields 

centage 

per acre. 

bus. lb. 

Yields. 

% 

1937. 

1937. 

8 56 

103 

8 40 

100 

9 12 

106 


* 1936 excluded. 


Average 

Per. 

Yielcfi 

centage 

per acre. 

Yields. 

bus. lb. 

% 

1928-37.* 

1928-37.* 

11 44 

98 

12 0 

100 

12 32 

104 


This year’s results and the average results for nine years indicate that while 
slight increases in yield may result from spring and summer cultivation, these 
increases are not economical. 


TIME OF PLANTING EXPERIMENT. 

The object of this experiment is to determine the most suitable month to 
plant the wheat crop. 

To meet the requirement of this experiment, two varieties of different maturity 
were used, Nabawa representing the mid-season varieties and Gluyas Early the 
early-maturing varieties. 


TIME OF PLANTING EXPERIMENT, 1937. 


Superphosphate — 1 1 21b8. 

per acre. Variety- 

-Nabawa. 

Seed — 401bs. 

per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Bate Planted. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lb. 

% 


1937. 

1937. 

1929-37.* 1929-37.* 

j^ril 17th 

10 40 

154 

17 28 

106 

May 18th 

6 66 

100 

16 32 

100 

June 16th 

7 36 

110 

10 32 

63 


. * 1936 excluded. 
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TIME OF PLANTING EXPERIMENT, 1937. 

Planted on 18th May, 1937. Superphosphate — 112lbs, per acre. 

Gorminatod on 3rd July, 1937. Variety— Gluy as Early. Seed-^Olbs. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

rentage 

Yields 

oontage 

Date Planted. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lbs. 

0/ 

/o 


1937. 

1937. 

1929-37.* 

1929-37.* 

May I8th 

0 4 

100 

17 4 

100 

June 16th 

9 44 

107 

12 32 

73 

July 16th 

... Destroyed by grasshoppers. 



* 1936 excluded. 


The May and June plantings in both the Nabawa and Gluyas Early germin- 
ated practically together on 3rd July, and hence the I’esults this year are of little 
value. The average results, however, indicat(‘ that the best returns arc obtained 
by planting the mid-season variety Nabawa during the last two weeks in April 
and the early variety, Gluyas Early, early in May. Yields are considerably reduced 
if planting is extended into June. During the last three years the July seeding 
has been destroyed by grasshoppers and indieati'^ that duly seeding is definitely 
unsuitahh*. 


RATE OE SEEDING EXPERIMENT. 

The object of this experiment is to determine the most economic rate of 
-seeding with — 

(a) a mid-season, free-stooling variety; 

(b) an early, sparse-stooling variety. 

To meet these requirements, tlie variety Nabawa in the former and the variety 
Noongaar in the latter were used, and each was sown at the rate of 30, 45 and 60 
lbs, of seed per acre. 

RATE OF SEEDING EXPERIMENT, 1937. 


Planted on 17th April, 1937. Suporphosphato — 1121bs. per acre. 

Germinated on 26th April, 1937. Variety — ^Nabawa. 


Rate of Seed per Acre. 

Average 
Yields 
per acre. 

Per. 

rentage 

Yields. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 

.noibs 

bus. lb. 
1937. 

6 32 

0/ 

/o 

1937. 

92 

bus. lb. 

0/ 

/o 

♦ 

'4dlbs. 

..7 4 

100 

... 

... 

<60lb8 

6 56 

98 

... 



"•'Average not available as this is tirst year of rates of seeding 30, 45 and 60 lbs. per acre. 
RATE OF SEEDING EXPERIMENT, 1937. 


Planted on 27th May, 1937. Superphosphate — 1121b8. per acre. 

Germinated on 3rd July, 1937. Variety — ^Noongaar. 


Rate of Seed per Acre. 

Average 
Yields 
per acre. 

Per- 

centago 

Yields. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 

bus. lb. 

% 

bus. lb. 

% 

80!bs 

1937. 

6 40 

1937. 

98 


He 

iSlbs. 

6 48 

100 

... 


mhs 

6 48 

100 




, '•Average not available as this is first year of rates of seeding 30, 45 and 60 lbs. per acre. 
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Previous to this season the rate of seeding in this exp(‘riment were 20, 30 
and 40 lbs. per acre. Over a period of years the rate of 20 lbs. T)roved to be too 
light; therefore it was decided to alter the rates to 30, 45 and 60 lbs. per acre. 

In the results this year there is practically no difference in the yields from 
the different rates of seeding, with either ihe varieties Nabawa or Noongaar. The 
average results in the past indicate that for both the free and sparse sfooling 
varieties up to 40 lbs. of seed can be sown to advantage. 


RATE OF APPLICATION OF SUPERPHOSPHATE 
EXPERIMENT. 

The object of this experiment is to ascertain the most profitable rate of super- 
phosphate to apply to the wheat crop. 

The results obtained arc as follows: — 

RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT, 1037. 

No. 1 

Planted on 21st May, 1037. Germinated on 3rd July, 1037. S(*(‘d -40lbs. per acre. 

Variety — Gluyas Early. 



Average 

PtT- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Rate of Application of Super- 

])er aere. 

Yields. 

per acre. 

Yi(‘lds. 

phosphate per Acr(‘. 

bus. lb. 

0/ 

/o 

bus. lb. 

% 


1937. 

10.37. 

1020-37.* 

1029-37.* 

Nil 

4 40 

44 

0 36 

55 

JAOlbs 

10 40 

100 

17 20 

100 

751bs. 

7 52 

74 

14 24 

83 


* 1930 exeluded. 


RATE OF APJ'LK ATION OF Sl'PER PHOSPHATE EXPERIMENT, 1037. 

No 2 

IManted on 21st May, 1037. Germinated on 3rd duly, 1937. St^ed — 40lbs. per aere. 

Variety — Gluyas Early. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Rate of Application oi Super- 

per acre. 

Yields. 

per acre. 

Yields. 

phosphat' per Acre. 

bus. lb. 

% 

bus. lbs.’ 

O' 

/o 


1037. 

1037. 

1920-37.* 

1929-37.' 

2251bs. 

10 48 

109 

15 62 

102 

151)lba 

0 52 

100 

15 .36 

100 

3001bs 

10 :i2 

107 

16 0 

103 


* 1032 and 1930 exeluded. 


This year’s results, and those for the previous years, indicate that inci*eased 
yields are obtained by applications of superphosphate up to 300 lbs. per acre. The 
economical rate, however, would be in the vicinity of 100 lbs. per acre. 

POTASH-NITROGEN EXPERIMENT. 

The object of this experiment is to determine the effect upon the yield of the 
wheat crop of the application of — 

(a) a nitrogenous fertiliser; 

(b) a nitrogenous plus a potassic fertiliser. 

To meet the requirements of this experiment, sulphate of ammonia, a nitro- 
genous fertiliser, and sulphate of potash, a potassic fertiliser, were used in addi- 
tion to superphosphate 
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POTASH-NITROGEN EXPERIMENT, 1937. 


Planted on 2l8t May, 1937. 


Trtjatment. 


1 cwt. Superphosphate ; 
Sulphate of Ammonia 

1 cwt. Superphosphate ... 

1 cwt. Supeiphosphate ; 
Sulphate of Ammonia ; 
Muriate of Potash 


Germinated on 3rd July, 18 
Variety — Gluyas Early. 

Average Per- 

Yields centage 

per acre. Yields. 

bus. lb. % 

1937. 1937. 

cwt. 7 52 97 


8 8 100 

1 cwt. 7 44 95 

561bs. 

* 1936 excluded. 


Seed — 401bs. per acre. 


Average 

Per- 

Yields 

centage 

per acre. 

Yields. 

bus. lb. 

% 

1933*-37.» 

1933-37.* 

14 0 

98 

14 16 

100 

13 52 

97 


The r(^nlts lor 1937 are in as:reemeiit with the results of previous years, in 
demonstrating* that increased yudds cannot be expected following the application 
of a nitrogenous or a nitrogenous plus a potassic fertiliser in addition to super- 
phosphate. 


SEASONAL PLANTING EXPERIMENT. 

The objects of this experiment are: — 

(a) To ascertain the most suitable month to plant the late, mid-season^ 

early and very early maturing varieties of wheat; and 

(b) To determine the most prolific of each of the above types. 

To meet the requirements of the experiments, three sections were needed^ 
viz. : — 

(a) Section 1, planted in April, representing early planting. 

(b) Section 2, planted in May, representing mid-season planting. 

(c) Section 3, planted in June, representing late planting. 

In all sections the standard mid-season maturing variety Nabawa was planted 
in the control plots. 


SEASONAL PLANTING EXPERIMENT, 1937. 
Armn PLAKTiKa. 


Planted on 16th April, 1937. Superphosphate — 1121b8. per acre. 

Germinated on 26th April 1937. Seed — iOlbs. per acre. 



Average 

Per- 

Average 

Per- 

Variety. 

Yieltfi 

centage 

Yields 

centage 

per acre. 

Yields. 

per acre. 

YieldS. 


bus. lb. 

% 

bus. lb. 

% 


1937. 

1937. 

1932-37.* 

1932-37.* 

Noongaar 

6 32 

55 

10 56 

70 

Gluyas Early 

... 11 52 

100 

15' 36 

100 

Totadgin 

Benoubbin 

... 10 24 
... 14 32 

88 

122 

15 52 

17 20 

102 

112 

Early 

... 11 62 

100 

15 28 

100 

N^dwmra 

... 12 32 

106 

16 0 

103 


* 1986 inoloded. 
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SEASONAL PLANTING EXPERIMENT, 1937. 
May Planting. 


Planted on 17th May, 1937. Sujierphosphate — 1121bs. per acre. 

Germinated on 3rd July, 1937. Soed—lOlbs per acre 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Variety. 

per acre. 

Yields. 

per 

acre. 

Yields. 


bus. lb. 

/o 

bus. lb. 

o/ 

/o 


1937. 

1937. 

1932-37.* 

1932-37.* 

Noongaar 

... 10 

40 

93 

13 

36 

84 

Gluyas Early 

... 11 

28 

100 

16 

16 

100 

Geeralying 

... 10 

8 

88 

13 

52 

85 

Merredin 

... 11 

28 

101 

15 

44 

98 

Gluyas Early 

... 11 

20 

100 

16 

8 

100 

Totadgin 

... 10 

24 

92 

16 

40 

103 

S.H.J 

... 10 

32 

90 

13 

36 

84 

Gluyas Early 

... 11 

44 

100 

16 

8 

KK) 

Carrabin 

9 

36 

82 

14 

32 

m 

Bencubbin 

... 12 

8 

106 

17 

36 

112 

Gluyas Early 

... 11 

36 

1(K> 

15 

44 

100 

Nabawa 

10 

40 

92 

15 

44 

UH) 


* 1936 excluded. 


SEASONAL PLANTING EXPERIMENT, 1937. 
June Planting. 


Planted on 15th June, 1937. SuperphoBphate — ]121bs. ])er acre. 

Germinated on 3rd July, 1937. Seed — 401bs. j)er acre. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Variety. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

O' 

/o 

bus. lb. 

O' 

/o 


1937. 

1937. 

1932-37.* 

1932-37.* 

Noongaar 

6 8 

85 

11 36 

1(K> 

Gluyas Early 

7 12 

100 

11 36 

KX) 

Geeralying 

4 56 

69 

9 52 

85 

Merredin 

5 20 

71 

10 56 

95 

Gluyas Early 

7 28 

100 

11 28 

100 

Totadgin 

7 28 

100 

12 16 

107 

S.H.J 

5 36 

T1 

9 20 

77 

Gluyas Early 

7 44 

100 

12 8 

KM) 

Carrabin 

5 28 

71 

10 16 

85 

Bencubbin 

6 48 

91 

13 20 

HI 

Gluyas Early 

7 28 

100 

12 0 

100 

Nabawa 

5 36 

ir> 

11 44 

98 


* 1936 excluded. 




In the April section the mid-season variety Btmcubbin has given the best 
results both in 19i37 and in the previous four years. The original growth of 
^^Noongaar,^’ a very early maturing variety, was destroyed by frost, and the yield 
obtained was produced by a second growth. 

The May and June sections germinated together on 3rd July, and in conse- 
quence there is no significant difference in the results for 1937. The average 
results for the previous foui’ years indicate that the variety Beucubbin is the 
most suitable one for April sowing and that Bencubbin, Totadgin, Gluyas 
Early and Noongaar are most suitable for sowing in that order of planting in 
May. The yields are considerably decreased by drought conditions where planting 
is carried out in June, and consequently the only conclusion which can be drawn 
from this section is that sowing should not be continued into this month in these 
areas. 
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FUNGICIDE EXPERIMENT. 

The object of this experiment is to determine the effect upon the germination, 
growth and grain yield of a finely powdered organic mercury compound and copper 
carbonate when used as a fungicide for wheat. 

FUNGICIDE EXPERIMENT, 1937. 


Planted on 15th May, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 24th May, 1937. Variety — ^Totadgin. Seed — 401bs. per acre, 


Average 

Per- 

Average Per- 

Treated with — 

YieltS 

centage 

Yields centage 


per acre. 

Yields. 

per acre. Yields. 


bus. lb. 

% 

bus. lb. % 


1937. 

1937. 


A Mercury Compound 

9 28 

99 


Untreated 

9 36 

100 


Copper Carbonate 

9 28 

99 



The results in 19,36 were discarded owing to seasonal conditions. In 1937 no 
difference could be observed regarding germination and growth, and there was no 
significant difference in the yield of the treated and untreated plots. Further trials 
will be necessary before definite conclusions may be drawn. 

DAMPAWAH RESEARCH STATION. 

F. A. Newman, 

Farm Manager. 

The Dampawah Research Station is situated on the southern fringe of the 
Lower Murchison and the eastern edge of the northern wheat belt, and is approxi- 
mately 30 miles east of Perenjori. The soil is a red friable loam, uniform in appear- 
ance, and was originally timbered with York gum, giant mallee, karara and mulga 
scrub. 

The following table shows the monthly rainfalls as recorded at the station 
during 1937, together with the average rainfall for the past seven years: — 

Total 


-fJroM Inp Period. n lor 


Year. 

•Tan. 

Feb. 

Mar. 

Apl. 

May. 

June 

July. 

Aiiff. 

Sept. 

Oct. 

Total. 

Nov. 

J>ee. 

Year. 

1937 

66 

27 

24 

61 

134 

333 

8 

129 

37 

27 

668 

27 


873 

Av., 1929-36 .. 

63 

51 

122 

72 

151 

224 

157 

163 

55 

40 

790 

65 

40 

1,203 


The season opened on 14th May, when 35 i)oints of rain fell in two days. This 
was followed by a further 89 points in two falls two days later. From that time 
until 8th June no further rain fell. All crops sown up till 20th May germinated 
evenly. The rainfall for June was extremely good, 333 points being registered 
in seven falls. Although many frosts, followed by warm days, were then experi- 
enced, the crops made good growth up till the middle of July, when 8 points fell, 
the only rain registered during that month. From then onwards, however, until 
the end of the third week in August, conditions were very unfavourable and the 
crops failed to make any growth owing to the cold, dry conditions. 

The prolonged dry spell which had lasted nearly eight weeks was relieved by 
a fall of 22 points of rain on 18th August. From then on until the end of the 
month further rains fell totalling 129 points. These extremely useful rains mate- 
xially improved the outlook. Only 37 points fell in September and 27 in October 
and were of little benefit. 
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The land on which the experimentfi were conducted was originally timbered 
with York gum, giant mallee, mulga, and karara scrub, and was cleared in 1927. 
It was first cropped in 1929 on fallow and then grazed in 3930, fallowed in 1931, 
cropped 1932, grazed 1933, fallowed 1934, cropped 1935, fallowed 1936 and 
cropped again this year. 

Excepting where the requirements of the experiments demanded otherwise^ 
the cultural details of the experiments were as follows: — Ploughed with a disc 
cultivating plough in late June, 1936, cultivated in September, 1936, with a spring- 
tyne cultivator, and owing to the absence of weeds received no further cultivation. 
All the plots were sown with a combined cultivator drill. 

FALLOW V. NON-FALLOW EXPERIMENT. 

The object of this experiment is to ascertain the effect of winter fallowiug 
on the subsequent wheat crop. 

The fallowed plots were ploughed in late June, 1936, with a disc cultiv’ating 
plough to a depth of 3-4 inches and spring-tyne cultivated in September, 1936. 

The non-f allowed plots were ploughed in a dry condition in early April, 1937, 
with a disc cultiA^ating plough. The results obtained are as follows: — 

FALLOW NON-FALLOW EXPERIMENT, 1937. 
riariiod on 3rd May. 1037. SupprphoR])hatp — OOlbs. prr acre. 


Germinated on 18th May, 1937, 

Variety— 

•G Iliyas Early. 

Seed — 45lbs. per acre. 


A verage 

Per- 

Av< r age 

Per- 


Yields 

centag(‘ 

Yields 

centage 

Treatment. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. Ib. 

o/ 

o 

bus. lb. 

O'' 

/() 


1937. 

1937. 

1930-37.* 

1930-37.* 

Fallow 

14 32 

107 

15 4 

118 

Non-fallow 

13 39 

100 

12 48 

1(10 


* 1930 excluded. 

The results this year and the average results also, although to a greater extent, 
indicate that the yields are increased when the land is fallowed for the wheat crop. 

TIME OP PLOUGHING EXPERIMENT. 

The object of this experiment is to ascertain whether the time of carrying out 
the initial operation of fallowing, Lc., ploughing, has any effect upon the yield 
of the resultant wheat crop. 

The results are as hereunder: — 

TIME OF PLOUGHING EXPERIMENT, 1937. 

Planted on 3rd May, 1937. Superphosphate— 901bs. per acre. 


Germinated on 18th May, 1937. 

Variety — Gluyas Early. 

Seed — 4.5lbs. per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

When Ploughed. 

])er acre. 

Yields. 

per acre. 

Yields. 

bus. lb. 

o/ 

/o 

bus. lb. 

/o 


1937 

1937 

1930-37.* 

1930-37.* 

March, 1936 

11 4 

94 

10 32 

72 

June, 1936 

11 44 

100 

14 40 

100 

August, 1936 

11 44 

100 

14 16 

97 


♦ 1936 excluded. 

The average results over the past seven years show that the initial operation 
of fallowing is best carried out during the early winter months. 
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DEPTH OF PLOUGHING EXPERIMENT. 

The object of this experiment is to ascertain the most economical depth to 
plough when fallowing for the wheat crop. 

DEPTH OP PLOUGHING EXPERIMENT, 1937. 


Planted on 3rd May, 1937. Superphosphate — 901bs. per acre. 

Germinated on 18th May, 1937. Variety — Gluyas Early. Seed — 451bB. per acre. 


Depth Ploughed. 

Average 
Yields 
per acre. 

I'er- 

contage 

Yields. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 



bus. lb. 

/o 

bus. lb. 

% 



1937. 

1937. 

1930-37.* 

1930-37.* 

2in. . 


9 20 

86 

13 28 

91 

4in. . 

.. ... ... 

10 48 

100 

14 48 

100 

6in. . 

.. 

10 62 

101 

14 32 

98 


♦ 1936 excluded. 

The resnlt.s indicate that it is most economical to plough to a depth of 4 inches. 
In addition to a lower .yield being obtained from the plot ploughed 2 inches 
deep, it was found necessary for it to re(eivc extra cnltiva'ion to maintain the 
desired tilth. 


MULCHING EXPERIMENT. 

The object of this (‘xperiment is to ascertain to what extent and under what 
conditions the cultivation of winter fallowed land is profitable during the spring 
and summer months. 

To mei't the requirements of the experiment, 3 r>lf>ts were treated as follows: — 
Plot 1. — Cnltivati'd prior to seeding onl.v (neglected fallow). 

Plot 2 . — Cultivated during spring and prior to seeding (ordinary fallow). 
J^lot — (Cultivated during spring when re^juired during summer, i.e. after 
25 points of rain or more, and again prior to seeding. 

This year IMot 3 was cultivated on August 24th, 1936, October 1st, 1936, 
November 26th, 1936, .January 13th, 1937, and prior to seeding, while Plot 2 was 
cultivated on August 24th, 1936, and prior to seeding. 


MULCHING EXPERIMENT, 1937. 


Planted on 4th May, 1937, Superphosphate — 901b8. per acre. 

Germinated on 18th May, 1937. Variety — Gluyas Early. Seed— 45lb8. per acre. 


Treatment. 


Cultivated before seeding only ... 
Cultivated in spring and before 
seeding 

Cultivated in spring, after summer 
rain, and before seeding 


Average 

Per- 

Yields 

centage 

per acre. 

Yields. 

bus. lb. 

% 

1937. 

1937. 

13 12 

112 

11 44 

100 

10 48 

92 


♦ 1936 excluded. 


Average 

Per- 

Yields 

eentage 

per acre. 

Yields. 

bus. lbs. 

% 

1929-37.* 

1929-37.* 

15 44 

100 

15 44 

100 

15 44 

100 


The average results over a period of this experiment indicate that there is no 
advantage to be gained by spring or summer cultivations, whilst the results of 
last^’year's experiments indicate that these cultivations may have a deleterious 
effect. These experiments and general experience at this and other stations have 
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shown that the fallow should only be cultivated when s])ecial cireuinstauces warrant 
it, such as after excessive rain which may cause the land to set hard or produce 
a heavy weed growth which cannot he c(»ntrolled by stock. Spring' and suinmei 
cultivation is likely to destroy th(‘ consolidation and seed bed in light types of soil 
and so have a depressing effect on the yield. Autumn cultivation after rains is 
necessai’y, of course, particularly where Aveeds are expended. 


RATE OF application OF SUPEKPHOSiqiATE EXPERIMENT. 

The object of this experiment is to determine the most economical rate to apply 
superphosphate to the wheat crop. 

RATE OF SUPERPHOSPHATE EXPERIMENT, 1937. 

Section 1. 

Planted on 4th May, 1937. Gcmiinatefl on 18th May, 1937. Variety — Gliiyas Early. 

Seetl — 451 bs. per aero. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

eentage 

Rate of Siij)erphagj>hate per Acre. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

O'' 

o 

bus. lb. 

o/ 

0 


1937. 

1937. 

1929-37.* 

1929-37.* 

Nil 

5 20 

47 

6 56 

42 

ISOlbs 

11 28 

100 

16 40 

100 

75lbs 

10 0 

87 

14 98 

89 


• 1930 and 1936 excluded. 


RATE OF SUPERPHOSPHATE EXPERIMENT, 1937. 
Section 2. 


Planted on 4th May, 1937. Germinated on 18th May, 1937. \^ariety — Gluyas Earlv. 

Seed — 45lb8. per acre. 



Average 

Per- 

Average 

Per- 


Y ields 

eentage 

Yields 

eentage 

Rate of Superphosphate per Acre. 

|)er acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lb. 

/o 


1937. 

1937. 

1929-37.* 

1929-37.* 

2251b8 

10 16 

96 

16 24 

102 

ISOlba 

10 40 

100 

16 8 

100 

SOOlbe 

10 0 

94 

16 32 

102 


* 1930 and 1936 excluded. 


This yearns results and those of previous years indicate that the rate of applica- 
tion of superphosphate can be increased with advantage above 75 lbs. per acre and 
that the most economical rate on this class of country under present conditions 
would be approximately 100 lbs. per acre. 


POTASH-NITROGEN EXPERIMENT. 

The object of this experiment is to determine the effect upon the grain yield 
of the wheat crop from the application of: — 

(a) A nitrogenous fertiliser. 

(b) A nitrogenous fertiliser 4- a potassic fertiliser when used in conjunc- 

tion with superphosphate. 
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Sul |. hate of ammonia, a nitrojrenoiis fertiliser, and sulphate of potash, a 
potassic fertiliser, were used in addition to superphosphate. The results W'ere as 
fellows: — 

POTASH-NITROGEN EXPERIMENT, 1937. 


Planted on 11th May, 1937. 


Germinated on 18th May, 1937. 
Seed- -451 bs, per acre. 


Variety — Gluyas Early. 


Kate of Fertiliser per Acre. 



Average 

Per- 

Average 

Per- 

Acre. 

Yields 

centage 

Yields 

centage 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lb. 

o/ 

/o 


1937. 

1937. 

1932-37. 

1932-37. 

1 cwt. 

10 8 

97 

14 48 

100 



10 24 

100 

14 48 

100 

1 cwt. 

1 cwt. 

9 52 

95 

14 48 

100 


1 cwt. superphosphate ; 

sulphate of ammonia 
1 cwt. superphosphate 
1 cwt. superphosphate • 
sulphate of ammonia , 
potash 

The avera^?o results since the inception of this experiment show that no increase 
in yield follows the application of these fertilisers in addition to superphosphate. 


RATE OF SEEDING EXPERIMENT. 

The object of this experiment is to ascertain the most economical rate of 
seeding with: — 

(a) A raid-season free stooling variety. 

(})} An early spar^< stooling variety. 

To meet these requirements the variety Bencubbin was ust.‘d in the first case 
and N<»oiigaMr in the second. 


RATE OP SEEDING EXPERIMENT, 1937. 

Planted on 1st May, 1937. Superphosphate — 901b8. per acre. 

Germinated on 18tli May, 1937. Variety — Bencubbin. 



Average 

Per- 

Average 

Per- 

Rate of Seed per Acte. 

Yields 

centage 

Yields 

centage 

jMT acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

/o 

bus. lb. 

Of 

/o 


1937. 

1937. 

1929-37.* 

1929-37.* 

301bs 

9 36 

90 

13 36 

103 

451bs 

10 40 

100 

13 12 

100 

eOlba 

10 40 

100 

13 4 

99 


* 1936 excluded. 

RATE OF SEEDING EXPERIMENT, 1937. 


Planted on 22nd May, 1937. Supcrphosphate--901b8. per acre. 
Germinated on 26th May, 1937. Variety — Noongaar. 


Rate of Seeding per Acre. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 

Average 
Yields 
per acre. 

Per- 

centage 

Yields. 

301bs 

bus. lb. 
1937. 

9 12 

% 

1937. 

98 

bus. lb. 
1931-37.* 
15 20 

0/ 

/o 

1931-37.* 

96 

45lb8 

,9 20 

100 

16 

8 

100 

OOlbs 

9 36 

103 

16 

8 

100 


* 1936 excluded. 

The average results indicate that there is no advantage in sowing at a greater 
rate > than 30 lbs. of graded seed per acre for the mid-season free stooling variety 
Becikiubhinr or more than 45 lbs.» per acre for the edrly sparse stooling variety 
Koong^ar. , 
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TIMK OF PLANTING EXPP]R1MP:NT. 

The objeet of this experiment is to determine the most suitable month in which 
to plant an early and a very early rnaturintr wlieat variety. 

Two varieties were used, the early variety Gluyas p]arly, planted in April, 
May ai'd June, and the very early variety Noongaar, planted in ^lay, June and July. 

TIME OF PLANTING EXPERIMENT, 1937. 

Superphosphate — 901bs. per acre. Variety — Gluyas Pearly. Sc'ed — 451bs. per acre. 



Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Planted on — 

jjer acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

o/ 

'O 

bus. lb. 

% 


1937. 

1937. 

1932-37.* 

1932-37.* 

16th April 

8 24 

78 

13 44 

96 

13th May ... 

... 10 48 

100 

14 :i2 

100 

16th June 

6 8 

67 

8 8 

66 


* 193(» ex eluded. 


TIMP: of I’LANTING EXPERIMENT, 1937. 

»Su}>erphosphate — 90lbs. per acre. Variety — Noongaar. Se(‘d — ir)lbs. jxu* acre. 



Average 

Per- 

Average 

Per- 


Yields 

cent age 

Yields 

cenfuge 

Planted on — 

per acre. 

Yields. 

per acre. 

Viel(U. 


bus. lb. 

o/ 

bus. lb. 

o/ 

/o 


1937. 

1937. 

1932-37.* 

1932-37. 

16th June . 

... 10 32 

103 

14 0 

91 

1 7th May 

. . 10 16 

100 

16 28 

KK) 

15th July 

2 8 

21 

6 12 

34 


* 1936 excluded. 

The results for this year and average results for the four ])revious year? 
indicate that May is the best month to sow the ^^heat crop. 

SP^ASONAL PLANTING PL\PKRTMP::NT. 

The objects of this experiment are: — 

(a) To ascertain the most ^ui table month to plant the mid-season, early 

and very early maturing varieties of wheat; 

(b) To determine the most prolilic of each of tlie above ty])es. 

To meet the requirements of the experiiiienl, three sections were planted, 

viz. 

(a) Section 1, planted in April, representing early planting. 

(b) Section 2, planted in May, representing mid-season planting. 

(c) Section planted in June, representing late planting. 

SEASONAL PLANTING EXPERIMENT, 1937. 

April Planting. 

Planted on 16th April, 1937. Superphosphate — 90 lbs. per acre. 


Germinated 

on 20th April, 1937. 

Seed — 46 

lbs. per acre. 


Average 

Per- 

Average 

Per- 


Yields 

centage 

Yields 

centage 

Variety. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

% 

bus. lbs. 

/o 


1937. 

1937. 


1931-37. 

Benoubbin 

7 44 

100 


103 

Gluyas Early 

7 44 

100 


100 

Nalmwa 

6 16 

81 


87 

Totadgin 

6 66 

95 


loot 

Gluyas Early 

7 20 

100 


100 

Carrabin 

6 28 

76 


86 

Merredin 

6 32 

84 


97 

Gluyas Early 

7 44 

100 


100 

Noongaar 

5 36 

72 


86 


* 1935-36 excluded. 

t 1932-37. 
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May Planting. 


PJanted on Hth May, 1937. Superphosphate — 901b8. per acre. 

Germinated on 18th May, 1937. Seed — 461bs. per acre. 



Average 

Per- 

Average 

Per. 


Yields 

centage 

YieldS 

centage 

Variety. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

/o 

bus. lb. 

% 


1937 

1937 


1931-37.* 

Merredin 

6 8 

81 


93 

Gluyas Early 

7 36 

100 

... 

100 

S.H.J 

5 4 

67 


74 

Bencubbin 

9 36 

113 


103 

Gluyas Early 

8 32 

100 


100 

Nabawa 

8 16 

97 


83 

Totadgin 

7 36 

93 


101 1 

Gluyas Early 

8 8 

100 


100 

Carrabin 

7 36 

93 


88 

Geeralying 

5 44 

67 


75 

Gluyas Early 

8 32 

100 


100 

Noongaar 

6 56 

81 


94 


* 1936 excluded. 

t 1932-37. 




Junk Planting. 

Planted on 16th June, 1937. Superphosphate — 901bs. per acre. 

Germinated on ilst June, 1937. Seed — 451b. per acre. 



Average 

Per- 

Average 

Per- 

Variety. 

Yields 

centage 

Yields 

centage 

per 

acre. 

Yields. 

per acre. 

Yields. 


bus 

lb. 

/o 

bus. Jb. 

% 


1937 

1937 


1931-37.* 

Merredin 

7 

4 

87 


85 

Gluyas Early 

8 

8 

100 


100 

S.H.J 

8 

8 

100 


99 

Totadgin 

7 

44 

100 


97t 

Gluyas Early 

7 

44 

100 


100 

Bencubbin 

6 

24 

83 


72t 

Geeralying 

7 

36 

98 


94 

Gluyas Early 

7 

44 

100 


100 

Noongaar 

8 

0 

103 


113 


* 1936 excluded. 

t 1934-37. 




In the April section, Bencubbin and Gluyas Early (the control) are the best 
yielders followed by Totadgin. From past experience there is a definite danger of 
loss through either frost or septoria in planting an early maturing variety in April; 
it is, therefore, recommended that the mid-season variety Bencubbin be planted 
during this month. 

Bencubbin is again outstanding in the May section and in the average results 
is closely followed by Totadgin and Gluyas Early. In the June section Noongaar, 
a very early variety, has given best results for this and previous years and is 
rec<nnmended for the later half of May. 

Ezpmience and the results of these experiments emphasise the necessity for 
<^m|»teting the seeding operations by the end of May. It is therefore recommended 
f ar April planting the mid-season variety Bencubbin be used; for the first 
hldf of Huif ate early varieties Gluyas Early and Totadgin and for the latter half, 
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FUNGICIDE EXPERIMI]NT, 

The object of this experiment is to determine the effect ux>on the germination, 
growth and grain yield of the use of a finely powdered organic mercury compound 
and copper carbonate as fungicides for wheat. 

The experiment was initiated in 19dG, but on account of the seasonal conditions, 
the results were discarded. 


FUNGICIDE EXPERIMENT, 1937. 

Planted on 22nd May, 1937. Superpliosphate — ^901bs. per acre. 

Germinated on 27th May, 1937. Variety — ^Noongaar. Seed — idlbs. per acre. 


Treated with — 

Average 

Per- 

Average 

Per- 

Yields 

centage 

Yields 

centage 


per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

/o 

bus. Ib. 

0/ 

/o 


1937. 

1937. 



Mercury Compound 

9 36 

00 



Seed untreated ... 

9 44 

100 



Copper Carbonate 

... 10 0 

103 




No difference could be detected regarding tin* g(‘rmination and growth of any 
of the plots, and there was no significant difference in yield of the treated and 
untreated seed. Further experiments will be necessary before definite conclusions 
may be drawn. 


SALMON GUMS RESEARCH STATION. 

J. M. Mon/roK, 

Farm Manager. 

The monthly rainfalls as recorded at the Station during 19.17, together with 
the average for the past 12 years, were as follow 

Total 

, Growing Period. , for 

Year. Jan. Feb. Mar. Apl. May. June. July. Aug. Sept. Oet. Total. Nov. Dec. Year. 

1937 68 1.59 251 78 153 106 29 196 148 63 695 229 8 1,468 

Av., 12 years .... 56 59 147 99 132 133 142 172 89 108 776 94 04 1,295 

The rainfall for the greater part of the season was favourable for the gi-owth 

of the crops. The heavy rains which fell in February and March facilitated the 
preparation of a good seed-bed in addition to assuring reserves of moisture in the 
subsoil. Seeding operations were carried out under ideal conditions and the 
germination was e.xcellent. 

The land on which the Rate of Seeding and Potash- 

Nitrogen experiments were [ilanted was a red sandy loam typical of the more 
satisfactory wheat soils of the district. 

This land, and also that on which the Kopi Experiments were planted, was 
ploughed with a disc cultivating plough in June and July, 1936, to a depth of 3-4 
inches and springtyne cultivated immediately after ploughing. In August it was 
cultivated to the full depth with a rigid tyne cultivator and again after heavy 
rains in early January, February and March. Further cultivation with the same 
implement was given prior to seeding. 

The land on which the Clay Soil Experiment was planted was ploughed during 
the first week in July, 3936, with a mouldboard plough to a depth of .3-4 inches, 
4i.nd was rigid tyne cultivated to the full depth of ploughing at the end of August, 
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after heavy rains in February and in mid April. After rain on 13th May it waa 
springtyne cultivated and owing to further rain, again before seeding. 


TIME OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most suitable month in which 
to plant the wheat crop. To meet the requirements of the experiment, a midseason 
maturing variety Bencubbin was planted in mid April, May and June, and an 
early maturing variety Gluyas Early in raid May, elune and July. 

TIME OF SEEDING EXPERIMENT. 

Sui crphosphate — 1121bs. per acre. Variety — Bencubbin. Seed— 461bs. per acre. 



Average 

Per- 

Average 

Per- 

Date Planted. 

Yields 

centage 

Yields 

centage 


per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

0/ 

/o 

bus. lb. 

% 


1937. 

1937. 

1928-37. 

1928-37. 

19th April 

9 36 

64 

13 4 

97 

18th May 

... 14 56 

100 

13 28 

100 

15th June 

... 11 28 

77 

9 44 

72 


TIME OF SEEDlNt; EXPERIMENT. 

Superphosphate — 1121bs. per acre. Variety — Gluyas Early. Seed — 451bs per acre. 


Date Planted. 

Average 

Per- 

Average 

Per- 

Yields 

cent ago 

Yields 

centage 


per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

c/ 

/o 

bus. IbvS. 

% 


1937. 

1937. 

1928-37. 

1928-37. 

18th May 

... 13 28 

100 

14 32 

100 

15th tJune 

... 17 28 

130 

12 0 

83 

14th July 

... 10 8 

75 

8 56 

61 


From the results in 1937, it would appear that May is the best month for 
planting the midseason variety Bencubbin However, the difference in 
average yields between the April and May sown plots is not significant, and seeding 
with a midseason variety could, therefore, commence with safety about the middle 
of April. In 1937 the best yields were obtained by planting the early maturing 
variety Gluyas Early in June However, the average results for nine years 
indicate that the yields are decreased when seeding extends after the end of May. 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

The object of this exi^oriment is to ascertain the most profitable rate of 
superphosphate to apply to the wheat crop. 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

No. 1. 


Planted on 20th May, 1937. Germiuatod on 30th May, 1937. Variety — Gluyas Early. 

Seed— 45lbs. per acre. 


Rate of Application of Super- 
phosphate per Acre. 


Average 

Per 

Yields 

centage 

per acre. 

Yields. 

bus, lb. 

o/ 

/'O 

1937. 

1937. 

9 36 

62 

15 28 

100 

13 20 

86 


Average 

Per- 

Yields 

centa '40 

per acre. 

Yields. 

bus. lb. 

0/ 

/o 

1929-37. 

1929-37. 

6 56 

45 

15 28 

100 

13 28 

87 


Ni^ ... 
l^lbs. 
751bs. 
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RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 


No. 2. 


Planted on 19th Juno, 1937. Germinated on 30th June, 1937. Variety — Gluyas Early. 

Seed— 461bs. per acre. 


Rate of Application of Super- 
phosphate per Acre. 

Average 

Per- 

Average 

Per- 

Yields 

centage 

Yields 

centage 

per acre. 

Yields. 

per acre. 

Yielch. 


bus. lb. 

% 

bus. lb. 

% 


1937. 

1937. 

1929-37. 

1929-37. 

2251bs 

20 32 

110 

17 28 

105 

ISOlbs 

18 40 

100 

16 40 

100 

3001bs 

21 12 

114 

17 2.S 

105 


The results in 1937 and the averages for the ))ast nine years indicate that the 
rate of superphosphate can be increased with advantage above 75 lbs. per acre. 
The most economical rate on this class of soil, under present conditions, would be 
ixbout 90-100 lbs. per acre. 


POTASH-NITROGEN EXPERIMENT. 

The object of this experiment is to determine the effect upon the grain yield of 
the wheat crop of the application of — 

(a) a nitrogenous fertiliser. 

(b) a nitrogenous fertiliser plus a potassic fertiliser 
in addition to the usual application of superphosy)hate. 

Sulphate of Ammonia, a nitrogenous fertiliser, and Sulphate of Potash, a 
potassic fertiliser, were used. 

POTASH-NITROGEN EXPERIMENT. 

Planted on 18th May, 1937. Germinated on 30th May, 1937. Variety — Gluyas Early. 


Seed — 451bs. per 

acre. 




Average 

Per- 

Average 

Per- 

Rate of Application of Fer- 

Yields 

centage 

Yields 

centage 

tiliser per Acre. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

O' 

/o 

bus. lb. 

O' 

/O 


1937. 

1937. 

1932-37. 

1932-37. 

1121bs. Superphosphate plus 112 
lbs. Sulphate of Ammonia 

10 24 

108 

14 0 

101 

1121b8. Superphosphate 

9 .36 

100 

13 52 

100 

1121b8. Superphosphate plus 56 

10 24 

108 

13 28 

97 

lbs. Sulphate of Potash plus 
112lbs. Sulphate of Ammonia 


• 




The results in 19.37 show that a slight increase in yield is obtained by the 
application of the nitrogenous fertiliser, in addition to the superphosphate, but that 
no further increase results from the potassic fertiliser in addition. 

The average results, howc'ver, for the nine years the experiment has been con- 
ducted indicate that no signii'icant increase in the grain yield is obtained from the 
api>licntion of a nitrogenous and a potassic fertilise r in addition to superphosphate. 

EXPERIMENTS ON "KOPI^^ SOILS. 

Owing to the unsatisfactory crops of wheat generally obtained from the 
so-called ‘‘Kopi” soils in the Salmon Gums area, experiments have been conducted 
with a view of obtaining definite information regarding crop response on this class 
of soil. The original vegetation included giant mallee, a variety of Eucalyptus 
oleosa, and a member of the red morrel family. 
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The Salmon Oiinis is described as a lig:ht grey highly calcareous soil. 

It is fairly powdery and represents grey murrel soil of the Eastern Wheat Belt. 
With working it tends to become a little more compact. 

OAT VARIETY TRIAL. 

The object of this ex])eriment is to ascertain the most suitable oat to plant on 
this tyi>e of soil. 


OAT VARIETY TRIAL. 


Planted on 19th April, 1937. Superphosphate — 1121bs. per acre. 

Germinated on 

lat May, 1937. 

Seed-— 451bs. per acre. 


Average 

Per- 

Average 

Per- 

Variety. 

Yields 

centage 

Yields 

centage 


per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

/o 

bus. lb. 

/o 


1937. 

1937. 

1931-37.* 

1931-^37 .♦ 

Mulga 

« 0 

75 

9 0 

96 

Algerian 

7 32 

100 

9 32 

100 

Guyra 

6 24 

80 

10 0 

104 


* 1934 excluded. 



The result in 1937 was 

in favour of the late maturin 

g variety Algerian. 


average results for the six years the experiment has been conducted are slightly 
in favour of the midseasoji maturing variety Guyra. 


MANURIAL EXPERIMENT. 

To determine the effect on the grain yield of the wheat crop planted on this 
type of soil, when ajiplieations of heavy dressings of stabh* manure and also of a 
mixed fertiliser are made in addition to the usual application of superphosphate. 

For the purpose of this experiment, three plots were reijuired, and received 
the folloAving applications of fertiliser — 

Plot 1. 1 cv\’t. of superphoa]>hate and 15 tons of stable manure per acre. 

Plot 2. 1 cwt. of superphosphate per acre. 

Plot 3. ] cwt. of superphosphate and 120 lbs. per acre of mixed 

fertiliser consisting of Manganese Sulphate, Borax, Zinc 
Sulphate, Magnesium Sulphate, Cop]>er Sulphate and Iron 
Sulphate. Thus each was applied at tlio rate of 20 lbs. per 
aeie. Thlk is the first year that th(» mixed fertiliser has been 
used. ^langanese Sulphate at the rate of 56 lbs, per acre 
being previously used. There was, however, no significant 
increase in yield from the use of this fertiliser. 

]VUNURIAL EXPERIMENT. 


Planted on 20th May, 1937. Superphosphate — 1121bs. per acre. 

Variety — Gluyas Early. Seed — 45]b8. per acre. 



Average 

Per- 

Average 

Per- 

Rate of Application of Fertiliser 

Yields 

oentage 

Yields 

centage 

l)er acre. 

per acre. 

Yields. 

per acre. 

Yields. 


bus. lb. 

0/ 

/o 

bus. lb. 

% 


1937. 

1937. 

1932-37. 

1932-37. 

1121b«. Superphosphate plus 15 
Stable Manure 

llSbs. Superphosphate 

11 52 

210 

10 32 

186 

5 36 

100 

5 44 

100 

J121b0. 8upeiphosphate plus 120 
Milbs. Mix^ Fertilisers 

5 62 

105 

... 

... 
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The results in 1937 confirm tliose of the previous six years that heavy dressings 
of stable manure, in addition to superphosphate, will definitely increase the grain 
yields. No significant increase in yield was obtained from the application of the 
mixed fertiliser. 


FODDER TRIAL. 

The object of this trial is to ascertain the relative yields of green fodder 
obtained from the common fodder plants when planted on this type of soil. Sulphate 
of ammonia at the rate of 1 cwt. per acre was applied to certain plots of Mulga 
oats and Wimmera rye grass to ascertain if this would increase the yield of 
fodder. 

The yields of the green fodders were calculated by taking cuttings from 
<piadrats of one sfiuare yard in ar(‘a systematically through the respective plots. 

The yields are shown hereunder. 


FODDER EXPERIMENT—KOPT SOIL. 


Yield of green Fodder. 

lanted on 20fh April, 1937. Superphosphate — 1121hs. per acre. 

(•erminated on 1st May, 

1937. 


Rato of 

Average 

Per- 

Average 

Per- 

Fodder. 

Seed 

Yields 

centage 

Yields 

( entage 


per acre. 

per acre. 

Yields. 

per acre. 

Yields. 


lbs. 

tons. 

% 

tons. 

% 

-Gluyas Karlj’ . ... 

4.'» 

1937. 

0-47 

1937. 

r»4 

1933-37.* 

0-60 

1933-87.* 

62 

MuUra Oats (Control) . 

40 

0-87 

100 

1 -07 

100 

Mulga Oats plus 1 cwt. Sulphate of Ammonia 

40 

0-89 

103 

1*18 

110 

Rye . . 

Wlmmern Rye Grass (control) 

40 

0-H9 

117 

1-60 

168 

4 

0*76 

100 

0-97 

100 

Wimmera Rye Grass plus 1 cvt. Sulphate of 
Ammonia 

4 

0-85 

112 

1-01 

106 

1934 excluded. 





In 1937 almost similar yields were obtained from Rye, Mulga oats, and 
Mulga oats receiving an application of 1 cwt. of Sulphate of Ammonia per acre, 
increased yields were also obtained from the Wimmera Rye Grass receiving an 
application of Sulphate of Ammonia. The average results for the foui’ years the 
experiment has been conducted indicate that the best yield of green fodder is 
obtained from Rye and that the applications of 1 cwt. of Sulphate of Ammonia, in 
addition to superphosidiate to ^lulga oats and Wimmera Rye Grass has increased 
the green fodder yield. 


FODDER EXPERIMENT. 

The object of this experiment is to ascertain which of the cereals, wheat, oats 
and ryOf gives the best grain yields on ‘‘Ivopi” soils. 

In addition to the usual application of 1 cwt. of superphosphate per acre, 
certain of the Mulga oats plots received an ajiplication of 1 cwt. of Sulphate of 
Ammonia per acre. 

FODDER experiment. 


Grain Yield. 


Planted on 20th April, 1037. 

^upe^pho8phate— 112Ibs. per acre. 

Germinated on 1st May, 1937 


Rate of 

Average 

Per- 

Average 

Per- 

Fodder. 

Seed 

Yields 

centage 

Yields 

centage 


jer acre. 

per acre. 

Yields. 

per acre. 

Yields. 


lbs. 

tons. 

0/ 

/o 

tons. 

% 



1937. 


1935-37. 


0 

1 

1 

45 

157 


408 

202 

Mulga Oats (Control) .. . . 

40 

20H 

^00 

202 

100 

Mulga Oats plus 1 cwt. Sulphate of Ammonia 40 

251 

121 

206 

102 

Rye 

40 

181 

87 

282 

140 
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Because of the difference in the bushel weight of the cereals the results are 
expressed in pounds instead of busheL. The yields from all cereals on this soil 
are low. 

In 1937 the plots of Mulga oats receiving an application of 1 cwt. of sulphate 
of ammonia have given the best result. The average results for the three years the 
experiment has been conducted indicate that the highest yields are obtained from 
the early maturing wheat variety Gluyas Early. Rye has also yielded very well. 
They also show that increased yields of Mulga oats obtained from applications 
of sulphate of ammonia are not sufficient to warrant the extra cost of application. 

FODDER EXPERIMENTS OK CLAY SOIL. 

In addition to the experiments on “Kopi” soils, experiments were also con- 
ducted on the heavy clay soils. 

The object of these experiments is to determine the most suitable crops either 
as grain or fodder croi>s on this type of soil under field conditions. 

FODDER EXPERIMENT. 

Yield of Green Fodder. 

Planted on 17th May, 1937. Superphosphate — 1121b8. per acre. Germinated on 27th May, 1937. 



Rate of 

Average 

Per- 

Average 

Per- 

Variety. 

Seed 

Yields 

centage 

Yields 

centage 


per acre. 

per acre. 

Yields. 

per acre. 

Yields. 


lbs. 

tons. 

0/ 

/o 

tons. 

% 



1937. 

19 7. 

1935-37. 

1936-37. 

Gluyas Early . . 

45 

1-44 

110 

1-27 

116 

Bencubbin (Control) 

45 

1-31 

100 

1-10 

100 

Atlas Barley 

40 

1-77 

136 

1-70 

154 

Mulga Oats 

40 

1-18 

00 

1*05 

73 

Rye (Control) 

45 

1-97 

100 

1-44 

100 

Wimmera Rye 

6 

1-31 

07 

100 

69 

In 3937 for fodder 

purposes Rye followed by 

Atlas barley, gave 

the best 


results. Over the three years the experiment has been conducted the Atlas barley 
has yielded to advantage. 

Grain Yields, 

Because of the difference in the bushel weights of the various cereals, the grain 
yields are shown in pounds instead of bushels. The I’csults were as follow: — 

FODDER EXPERIMENT. 

Grain Yields. 


Planted on 17th May, 1937. 

Superphosphate — 1121bs. per acre. 

Germinated 

on 24th May, 1937. 


Rate of 

Average 

Per- 

Average 

Per- 

Fodder. 

Seed 

Yields 

centage 

Yields 

centage 


per acre. 

per acre. 

Yields. 

per acre. 

YieldB. 


lbs. 

lbs. 

% 

lbs. 

% 



1937. 

1937. 

1935-37. 

1935-87. 

Gluyas Early 

45 

766 

77 

692 

97 

Bencubbin (Control) .... 

45 

995 

100 

608 

100 

Atlas Barley . .. 

40 

752 

76 

648 

107 

Mulga Oats 

40 

462 

65 

216 

44 

Rye (Control) 

46 

669 

100 

496 

100 

Wimmera Rye .. . 

6 

101 

15 




In 1'937 the midseason maturing wheat variety Bencubbin has given the 
highest grain yield. This has also yielded well over the three years the experiment 
has been conducted and is only slightly exceeded by Atlas barley. 
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POTATO FERTILISER TRIALS AT BUREKUP, I937* 

E. T. Morgan, 

OflTu-er in Charj^e, Potato IJranch. 

A new de])arture in fertiliser experiments with ]>otatoes in this State, and 
possibly in the Coranionwealth, was made at Bnrekup during the pa^t season, 
where the trials were inauj^ii rated to ascertain whether any ehect or none was to 
be derived from the inclusion of <*erlain minor elements in the f(*rtili'^er mixtures. 
These elements, as well as the layout of the trials, were sug’^i:ested by Dr. L. J. H. 
Teakle, Plant Nutrition Oflicer of this Dejjartment and to whum I am indebted 
for the analyses of the figures tabulated. 

The fertiliser treatments were: — 

Treatment No. Sulphate of Ammonia. SupcTphosphatc. SulphaU* of Potash. 

Cwts. per acre. Cwts. per acre. Cwts. per acre. 

14 4 2 

2 4 4 2 

-f 20 lbs. each of Sulphates of Zinc, of Copj-x r, of Manganese, and of Magnesium. 

3 4 12 2 (Control) 

4 4 12 2 

+ 20 lbs. each of Sulphates of Zinc, of Cop|xr, of Manganese, and of Magnesium. 

T) Blood equivalent to 4 12 2 

cwts. Sulphate of Am- 
monia 

0 Blood equivalent 12 2 

to 2 cwts. Sulphate 
of Ammonia 

+ 2 cwts. Sulphate Ammonia. 

The plan adopted was a 0 by 0 Latin square the individual )>lots being 10 yard^ 
long by 4 rows wide, the two centre rows being weighed at the time of digging for 
the purpose of comparison, the outside row.s being treated as buffer^. 

Every farmer is familiar Avith the great degree of crop variation \Ahich obtains 
in a potato field even when the soil is apparently unform. Some year'* ago in con- 
sequence of such differences, the system of replication Avas adopted This con- 
sisted of repeating the same plots several times in the same paddock and the 
6 by 6 T.rfitin square adopted in the experiments allowed of the (> treatments 1, 
2, 3, 4, 5 and 6 being repeated at random 6 times. This permits a mathematical 
analysis of the results by means of Avbich it can be determined if such difierences 
are likely to be brought about by the position of the plots in the field or may be 
due to experimental error. 

The land chosen for the experimental work Avas a heavy clay loam and it is 
typical of much of the potato aroAAing land in the Brunswick, Burcknj) and 
Waterloo areas. 

The land in question had been ])lanted in the ])revious season Avith potatoes 
and was chosen because in this jmrticular type of country, a trouble known to 
many growers as rust or broi?zjng of the foliage of potato plants Avas |Me\alcnt 
and has shown in this area, to my knowledge, for the past 20 years. 

It was first thought that wet conditions A\’ere responsible for the troiibh. but 
subsequent observations and collaooration with Mr. H. A. Pittman, Plant Patho- 
logist, has suggested that some soil deficiency may be resi)onsible. 

As such apparent disease is Avorse in any ]>addock after its having been 
planted with potatoes in successive years, it Avas considered that trials embodving 
minor elements would prove interesting and informative on such land. Tin* ^lte 
of the trials was ploughed at the period of the early autui ji rains, in Ai>ril. and 
was well harrowed prior to planting which took place («ij the 9th, 10th and lllh 
of June, The area 'W’us planted with large certified seed g;oAvn at Denmark and 
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was cut into sets of from to 2 ozs., the land bein^ ploughed to a depth of 
about inches, the sets being planted at a depth of about 3 inches. To facilitate 
drainage and allow of ecjual conditions throughout, 4 rows were planted at about 
30 inches aj^art in each ‘Maud,” which was fairly well **crowned ap.’^ All the fer- 
tiliser was applied along the furrow at the time of planting, the minor elements 
being incorporated in the manurial mixtures. 

The usual cultivations and hand hoeing for the control of weeds were carjied 
out and “moulding up” of the crop completed the cultivation. The harvesting 
of the crop took place during the third week in October. 

The weather at the time of planting was ideal, but cold and rather wet con- 
ditions were experienced during July and August. During September and early 
October the conditions were good and ample rain fell prior to harvesting. 

The results of the trials are attached below’: — 


Set. 


0 


2 < 


Fertiliser Treatment. 


Per axjre. 

cwts. Sulphate of Ammonia 
„ Superphosphate ... 

„ Sulphate of Potash 
4 cwts. Sulphate of Ammonia 
4 „ Superphosphate 

2 „ Sulphate of Potash 

~ lbs. Sulphate of Zinc 


20 „ 

„ „ Copper 

20 

„ „ Manganese 

[20 „ 

„ „ Magnesium 


4 cwts. Sulphate of Ammonia 


12 

2 


Superphosphate 
Sulphate of Potash (Con- 


trol) 

4 cwts. Sulphate of Ammonia 
12 „ Superphosphate 

2 „ Sulphate of Potash 

20 lbs. Sulphate of Zinc 


5 


6 


20 „ 

„ „ Copper 

20 „ 

„ „ Manganese 

120 „ 

„ „ Magnesium 

^Blood 

equivalent to 4 cwts. 


Average 
Yield of 
6 Plots. 

lbs. 

489 


499 


560 


549 


591 


Sul-1 


697 


Computed 
Yields 
(tons per 
acre), 
tons cwts. 

7 6 


7 8 


8 6 


8 3 


8 15 


Sulphate of Ammonia 
12 cwts. Superphosphate 
2 „ Sulphate of Potash 

^ Blood equivalent to 2 cwts. 

phate of Ammonia 

2 cwts. Sulphate of Ammonia 
12 „ Superphosphate 

2 „ Sulphate of Potash ... 

Standard error per treatment yield is 5.2 cwts. per acre. 


8 17 


Percentage of 
average yield 
of the experi* 
ment. 


70 

89.3 


. 91.1 


102.2 


100.2 


107.8 


108.9 


These results show that no benefit was derived by the use of minor elements 
included in the fertiliser mixtures. The analysis of the table indicates that the 
only significant increase in crop was obtained by the application of 12 cwt. super- 
phosphate per acre in the mixtures as against 4 ewt^ per acre. 

A second series of experiments was carried out, the layout being identical 
with the previous trials. This series was devised to ascertain the effects in fer- 
tiliser mixtures of: — 

A. (1) Sulphate of potash applied to the land one month prior to 
planting. 

(.2) Potash applied in the furrow at planting time. 
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(3) Potash applied as a top dressin:^ at the peidod of the emerorence 
of the plants. 

B. (1) Sulphate of ammonia ap])lied in the furrow at the time of 
planting. 

(2) Half the ammonia beinf? applied at plantings time and half as a 

top dressing at the period of einergenee. 

(3) The appliealion of a further 2 ewt. per acre as a top dressing:. 

There has been a tendency in the last few years in the South-West, for 

growers to heavily top dress the spring ero]) with sulphate of ammonia, some 
growers using 3 bags per acre. The Potato Branch has recommended sulphate of 
ammonia as a toj) dressing at the rate of V/o to 2 cwts. y)er acre. 

It is desired to ascertain if such a heavy dressing is corresy)ondingly beneticiaU 
therefore these trials will be repeated in the future. 

The site of the trials was marked out one month prior to planting, ’which took 
place at the same period as the foregoing exjieriment, and the plots, which were 
to be predressed with sul])hate of potash, had this material api>lied and harrowed 
in. 

The other fertiliser mixtures were applied in the furrow with the potato sets 
as planting i)roceeded. In the case of the sulphate of ammonia thih constituent 
Avas halved in two cases and the desired quantities used as a top dressing soon after 
the time of the emergence of the plants on Augrust 1st, heavy rain following its 
application. 


The results are tabulated below: — 


Set. Fertiliser Treatment. 


Per acre. 

'' 4 cwts. Sulphate of Ammonia . . 1 
12 „ Superphosphate (Con- 

1 trol) > 

2 „ Sulphat«» of Potash 

All fertiliser applied in furrow 

4 cwts. Sulphate of Ammonia 
12 „ Superphosphate 

2 2 „ Sulphate of Potash ^ 

Potash pre-dressed 1 month before 

planting 

4 cwts. Sulphate of Ammonia . . . ' 
12 „ Superphosphate 

3 •< 2 M Sulphate of Potash ... > 

Potash top-dressed at emergenc-e 
of plants 

{ 4 cwts. Sulphate of Ammonia ...1 
12 „ Superphosphate ... > 

0 M Sulphate of Potash ...J 


Average 
Yield of 

6 Plots. 

Computed 
Yields 
(tons per 
acre). 

Percentage of 
average yield 
of the experi- 
ment. 

lbs. 

tons cwt. 

o/ 

/o 

493 

7 

0 

94.3 

480 

7 

4 

92.9 

494 

7 7 

94.5 

440 

0 10 

84.1 


5 


2 cwts. Sulphate of Ammonia ... 

12 „ Superphosphate 

2 „ Sulphate of Potash 

2 M Sulphate of Ammonia ... 

^Top-dressed on emergence 


018 


9 3 118 


6 


2 cwts. Sulphate of Ammonia 
12 „ Superphosphate 

2 „ Sulphate of Potash ... > 

4 „ Sulphate of Ammonia ... 

^Top>dressed on emergence 


608 


Standard error per treatment yield is 4.9 cwts. 


9 0 


per acre. 


no 




96 


JOURNAL OF AGRICULTURE, W.A, [March, 1938. 


In the case of the nitrogren trials there is a most significant increase where 
the sulphate of ammonia was divided, 2 ewts. per acre at planting time with 2 cwts. 
applied as a topdressing against the 4 cwts. all applied at planting time. 

It is interesting to note that no increase was obtained by the addition of extra 
ammonia as a topdressing. During the growing period no difference in the top- 
dressed plots was noted. If anything, growth seemed to favour the plots which 
had received the 2 cwts. per acre. The actual figures indeed show slightly in favour 
of these ]dots, but the increase is not significant. 

It would appear from these trials that the extra quantity of sulphate of 
ammonia is not economically sound but one swallow does not make a summer and 
these trials will be repeated. 

Besponse to Potash. Control of Bust or Bronzing of potato foliage. 

In the case of the potash series an interesting development occurred. There 
was an almost total absence of the so-called rust or bronzing in those plots that 
had received potash, whilst the no-potash plots were badly affected. 

The presence of this trouble always has the effect of seriously affecting the 
yield and indeed the results from the ^^no potash^^ plots were worse than the actual 
figures reveal. In the two furrow rows in each plot, being treated as buffers, the 
tube^^ were not weighed and in some instances hardly any ware potatoes were dug, 
whereas in all the plots which had received a complete manure there was apparently 
little difference in the jdelds of the ‘‘furrow^^ and “crown” rows. 

At this stage of the trials, I do not int«md to convey the idea that this trouble 
is caused solely by a potash deficiency, but two years ago I had an indication that 
this constituent materially assisted in checking the apparent disease, and this yearns 
results show a similar effect. 

That a wet soil condition aggravates the trouble is well known to me, as I have 
never observed this phenomenon on the higher hill soils, and it seems to be prevalent 
only on the “plain” country. The trouble has been definitely on the increase 
during the past few years, and this may be due in some measure to the heavy 
nitrogen manuring with little or no pota.sh in the fertiliser mixtures. 

For many years in the South-West from Harvey to Dardanup, potatoes have 
been planted with a fertiliser containing no potash.* The potato is noted for its 
necessity for a well-balancf d fertiliser, and these trials would suggest that about 
2 cwts. of sulphate of potash per acre should be applied in the fertiliser mixture 
used. Thus, if we take a “potato manure” containing, say, 8 per cent, of potash 
(sulphate of potash is 48 per cent, potash), about 12 cwt. per acre would give an 
equivalent amount to that used in the trials. 

For the benefit of those growers who are not familiar with this “rust” or 
bronzing of potatoes, the symptoms are hero outlined. As the potato plants 
approach the flowering period, the foliage turns very dark, almost a bluey-green, 
glossy, with a ridging of the leaf between the veins*; later a colour change takes 
place, the leaf between the veins showing flrstly as a yellow tinge, later turning to 
a rusty or bronze colour; the leaves become brittle and roll upwards. 

Numerous dark spots are obsen’^ed on the leaves and in the last stages the 
leaves blacken, the tops of the plants often show aerial tubers (as in the case of 
plants affected with Rhizoctonia), and in many instances the tubers are affected, 
showing a purpley-black stain on the stem ends of the potatoes. If such tubers 
are bagged immediately after digging, sweating seems to take place and much 
rot is occasioned. If such potatoes, however, are allowed to remain in the sun, 
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without, of course, being allowed to be sunburned, the affected portion dries up 
and further decay is apparently arrested. 

I wish to stress the fact that, while it is not suggested that potash deficiency 
is responsible, the fertiliser trials have driven an indication that well-balanced 
fertilisers will alleviate to a great extent the effects of the trouble, and it is hoped 
that growers will benefit by the early publication of the first of a series of such 
experiments. 

Summary, 

(1) The inclusion of certain minor elements in fertiliser mixtures in heavy 
soil at Burekup did not appear to have any beneficial result on the potato crop. 

(2) Twelve hundredweight of superphosphate per acre in the fertiliser mix- 
ture gave an increased yield over 4 cwt. per acre so api:>lied. 

(3) No difference was apparent in the various methods of the a])plicalion of 
potash whether predressed one month prior to ))lanting, sown at plan ti riff time, 
or applied as a top-dressing at the time of the emergence of the plants. 

(4) The plots which had received no potash showed a decreased yield which 
was occasioned by the presence of so-called ^‘rust” or ^'•bronzing’^ of the jiotato 
foliage. 

(5) There was a significant increase in yield where half the sulphate of 
ammonia was applied in the furi'ow at planting time and half used as a top- 
dressing when the plants emerged. 

(6) There was no beneficial effect by using an extra 2 cwt. of sulphate of 
ammonia per acre as a top-dressing. 

(7) The heaviest yield was obtained with a mixture of 4 cwt. of sulphate 
of ammonia, 12 cwt. of superphosphate and 2 cwt. of sulphate of potash per acre, 
2 cwt. of sulphate of ammonia being applied at planting time and 2 cwt. as a 
lop-dressing when the ])lants were just through the ground. The analysis of the 
above mixture approximates 2.57 per cent, nitrogen, 16.5 ])er cent, phosphoric 
acid, and 6 per cent, potash, plus 2 cwt. of sulphate of ammonia as a top-dressing. 

(8) The use of blood to replace sulphate of ammonia in the fertiliser mixture 
has not shown any significant effect on the yield. 


THE CX:CURRENCE OF SOLONETZ (STRUCTURAL ALKALI) 
SOILS IN WESTERN AUSTRALIA- 

G. H. Buimu; and L. J. H. Teakle^ 


SUMMARY, 

The occurrence of soils belonging to the group of solonetz, or structural alkali 
soils, first recognised in Russia, is recorded for Western Australia. 

Jaentified with this group are the soils of the Scaddan series, occurring in the 
southern portion of the Salmon Gums district. They have a sandy surface and a 
sandy clay subsoil, the upper part of which is divided into rounded topped columns 
up to one foot across. 

Other soil series, viz., Circle Valley, Wallambim and Pallarup, having sandy 
surfaces and sandy clay subsoils, and show’ing several features of the solonetz 
]>rofi]c, have also been mapped in extensive soil surveys in the mallee soil zone of 
Western Australia. 

^Agrioultural Adviser, Department of Agriculture, W.A. 

•Plant Nutrition Officer, Department of Agriculture, W.A. 
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Sdiie at least of these soils have formed on Tertiary marine sediments, bnt 
other soils of the group are probably forming on other geological structures. They 
are low in nitrogen and exceptionally low in phosphoric acid, but well supplied witli 
potash. The subsoil clays usually show a preponderance of replaceable magnesium 
but sodium may i)redominate and is always present in large proportions. 

In all cases the development of the solonetz structure is related to conditions 
favouring natural leaching of the soil. 

The agricultural value of solonetz soils is discussed. In the Salmon Gums 
district the less columnar types, for example the Circle Valley series, have proved 
the most satisfactory soils for cereal cultivation, but the best examples of the 
solonetz around Scaddan (the Scaddan series) will probably prove more valuable 
for pasture development than for cereals. 


INTRODUCTION. 

Throughout the drier regions of all the great land masses of the world occur 
soils which are grouped as saline and alkali soils. The saline soils contain un- 
usually large amounts of water soluble salts when compared with the normal soils 
of the same or other regions, while the alkali soils, though now only low or medium 
with respect to salts, frequently owe some of their characteristics to the presence 
of excess soluble salts at an earlier stage in their development. Both types occur 
extensively in eastern Europe and Asia, and according to Zakharov (1927) they 
comprise 24 per cent, of the area of the U.S.S.R. It is not surprising, therefore, 
that Russian soil scientists have for a long time made intensive studies of these 
soils, or that the names solonschak and solonetz^ used in Russia for these soils, 
should have been adopted by soil workers throughout the world. 


WHAT IS A SOLONETZ SOIL? 

Confusion over the characteristics of solonetz soils has been discussed by 
Kelley (1934, (b)) and Shaw and Kelley (1935). In the earlier paper Kelley put 
forward the view that the terms solonschak and solonetz probably originated 
centuries ago among the peasants of south-eastern Russia, where the term solonetz 
is used to describe the soil which contains little salt in contrast with the highly saline 
solonschak. 

Field and laboratory studies were commenced by the Russians towards the end 
of last century, and it was first pointed out by Zemiatchensky in 1894 that the 
solonetz profile has a well developed columnar subsoil. The work of Gedroiz from 
1912 onwards, dealing with the chemical properties of solonetz soils, emphasised 
the importance of exchange reactions, and particularly exchangeable sodium, in the 
origin and development of these soils. But while Gedroiz and his followers defined 
the solonetz as an alkali soil with small amounts of soluble salts and a significant 
proportion of sodium in the exchangeable bases, soil morphologists have tended to 
regard as solonetz soils all profiles exhibiting the characteristic structural features 
of the solonetz profile. In a review of a large volume of Russian soil literature 
JoflPe (1931) gives the field characteristics of the solonetz profile as described by 
Zakharov as follows — 

‘^0-5 cms. *A, horizon — light colour, no structure, loose, fine porosity. 

5-10 cms. A2jj horizon — Slighter than Ai, foliated structure, slightly more 
compact. 

* 1 inch equals approximately 2% cms. 
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10-18 cms. horizon — dark, brown -chestnut, very compact, with cracks, 

columnar, the mass of which falls apart into many angular units; 
the columns are rounded at the top. 

18-30-36 cms. B_ horizon — slightly lighter in colour than B,, nutty granular 
structure, fairly well stratified. 

35 cms. -f- : C horizon — loess-like material with veins of soluble salts and 
carbonates. 

The soluble salt content in the upper horizons of a solouotz is not great, at 
any rate, not much more than in any neighbouring normal soil.” 

In a more recent paper Nikiforoff (1937) discusses the morphological and 
chemical characteristics of the solonetz. He establishes that it is essentially an 
intrazonal type in the Chernosem, Chestnut and Brown soi^ zones, and characteristi- 
cally occurs in small spots scattered through the areas occupied by the other soils. 

The principal characteristics of the solonetz is the B. horizon or subsoil. 
This is an extremely dense and compact clay, which is very sticky and watertight 
when wet and which, as a result of repeated wetting and drying, has broken into 
angular prisms. Th(*se prisms are usually 1-3 inches across and 2-4 times as long, 
and frequently show rounded tops. The surface soil or A. horizon is unsaturated 
and typically shows a bleached (often whitish) subsurface layer. It is generally 
up to one foot thick and is characteristically friable. In the subsurface the structure 
is often finely laminated and the boundary between this layer and the subsoil is 
typically sharp. 

Chemically, sodium and/or magnesium are dominant in the rei>laceable base 
fraction. 

A number of papers from America’^ deal with occurrences and pioperties of 
soil showing the solonetz morphology but in several it is pointed out that only 
small proportions of sodium occur among the replaceable bases. In Australia, 
columnar clay subsoils underlying bleached subsurface horizons of light texture have 
been reeoided from the western Wimmera of Victoria (Mullett and Rankin Scott, 
1923) and in the south-east of South Australia (Taylor et al, 1933t). Prescott 
(1931, pp. 29 and 63) suggested that a soil type carrying redwood {Eucalyptus 
oleosa var. transcontinentalis) near Fitzgerald Peaks, Western Australia, had 
affinities wdth the solonetz, also soils at Swan Hill, Victoria. Recently Penman 
(1936) has related some of the soils of the Goulbourn Valley, Victoria, to the 
solonetz, and Teaklc (1937 (b)) has suggested that a heavy textured soil of ihe 
Folly Flats, 20 miles south of Perth, W.A., may belong to this group. 


SOLONETZ (STRUCTURAL ALKALI) SOILS IN WESTERN AUSTRALIA. 

In the course of soil surveys covering over one million acres in the Lake King, 
Lake Brown and Salmon Gums districts of Western Australia (see map Fig. 1) 
several soil types have been identified which have profile cliaraeteristics similar to 

* Nikiforoff (1930) (1937), Joel (1932), Storie (1933 (a) and (b)). Kelley (1934 (a) and (b)), 
Kello^ (1934), Isaak (1934), Nieaohmidt (1934), Ellis and Caldwell (1935), Murphy and Daniel 
(1936); Rost (1936). 

t Taylor has privately communicated the fact, not stated in C.S.I.B. Bull. 76, that the 
WiUalooka sand and the Monkoora sand showed well-developed round-topped cohirans, up to 
4 inches across, in their subsoils. 
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Fig. ]. — Map of the South-West portion of W.A., showing the mallee soil zone in 
relation t^o other soil zones, the loeation of soil surveys in which solonetz (struc- 
tiiral alkali) soil have been recognised and mapped, and the places referred ti» 
in the teyt. * 
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those of the solonetz. Their surface horizons are of sand, which is bleached in its 
lower portion and which passes abruptly to a toutjh sandy clay subsoil. Many 
farmers and others who have worked th<‘ ^wyish sand) surfaced soils of the maJlee 
or salmon gum (Kuc, salynonophloia) zone of the Avheat belt will have noticed the 
irregularities of this underlying clay. Its .suid'acc is slightly irregular and lumpy 
in the drier areas, but under higher rainfalls (lo to 17 inches y>c*r annum) as around 
Truslove and Scaddan, well delined rounded topped columns 8 to 10 inches high 
and up to 12 inches across arc? f<> be found below the sandy surface. 

The Scaddan series embraces such soils, and include^ tin* l)(‘st oi* most advanetd 
examples of the columnar subsoil )et observed in Western Australia. Considering 
both its structure and chcnn\al (‘lia. acteristics the Scaddan series is (onsidered to 
be a good (‘xaniple of a solon(*‘z. The natnri* id* the (olumnar subsoil is illustrated 
by the photograph of Fig. 2 vvliich shows the subsoil over an area of om? square 
iiidre (a])proxiinat(‘ly one sejuare yard) exposed l>\ sci-aping away the overlying 



Fig. 


2. —Photograph showing the tops of the soil columns after removal of the surface sand in 
the Scaddan series. (The measure is a yard stick.) 


sand. Jt will he noted that individual columns ai*e up to one foot across — a much 
larger size than the columns described for solomdz })rofiles in other parts of the 
world. 

The (hrcle Valley series, wlios* soils have many points in common with those 
of the Scaddan series, also occurs extensively in the Salmon Gums district north of 
Truslove. In this case, the same whvII defined A A .. and P> horizons occur as in 
the Scaddan series, but the sandy elay subsoil when exposed, shows only shallow 
grooves instead of deep, sand-filled clefts. The total area mapiied of the Scaddan 
and Circle VaJl(‘y series is 240,414 anes. A rather similar soil (Pallarup sand) has 
been mapped in surveys of the Lakes district, and it is known that large areas of 
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similar soils occur in the unsettled areas between Lake King and Salmon Gams. 
Another type related to the solonetz soils (Wallambin sand) occurs in the areas 
covered by. the Lake Brown soil surveys. This soil, as well as other sandy surfaced 
areas between Lake King and Salmon Gums, has its vegetation association frequently 
dominated by redwood {Euc. oleoso var. transcontmentalis) , 

All the above soils occur within tlK» zone of malice soils (Prescott, 1031) a 
group which probably owes its special characteristics largely to accessions of cyclic 
salt, coupled with a rainfall whose leaching effect is small. The best developed 
solonetz profiles in Western Australia (and piobably in South Australia) occur 
on the wetter margins of the mallee zone, where the leaching factor, (^specially on 
sandy surfaced areas, is sufficiently increased to cause the eluviation of clays 
containing a considerable proportion of replaceable sodium and magnesium; this 
process results in the development of rounded topiied columns in the clay subsoil. 

Ra-lnfall data for Scaddan and Balnion Gums, Lake Brown and Lake King are 
given in Table 1. 


THE SCADDAN SERIES. 


A detailed description of a typical profile of this series is as follows: — 


Horizon. 


Ai 

A, 




B, 

Ba 

C 


Depth. 

ins. 

0- 1 laght grey l»r()wn sand, structureless, containing small roots. 

1- 2 Light grey to iihite sand uhich also fills the spaces between the 

rounded tops of the columns of the Bj horizon and thus reaches 
to about 10 inches. 

2- 8 Dull yellowish and greenish-grey, hard sandy clay in irregular 

columns with well rounded tops (see Fig. 2). The columns 
are up to one foot across and have a coarse nut structure. 
In the upi)er part of each column there is some darkening 
due to organic matter. 

8-27 Dull yellowish and greenish-grey compact sandy clay with more 
or less vertical pockets of whitish calcareous nodules and 
soft lime. 

27-3f* Dull yellowish and greenish-grey with faint light brown mott- 
lings, compact sandy clay with scattered calcareous nodules. 
Small black specks appear in the sandy clay. 

36-1 10-H Sandy clay, light brown and yellow-grey to grey and brown 
mottled in colour ; texture becomes heavier with depth. 
(Similar clays under the related Circle Valley series have been 
found to rest on sandstone at depths of 15 to 20 feet.) 


Mechanical analyses and chemical data for samples from this profile are given 
in Table 2, while Table 3 includes data on replaceable bases for these samples as 
well as for others from Western Australia profile showing characters of the solonetz. 
For comparison similar data for two Californian solonetzes are included (Kelley, 
1934 (b)). 

The natural vegetation on the Scaddan series consists of mallee and sapling 
Eucalypts 3 to 8 feet in height with an undergrowth of small teatrees {Melaleuca 
spp,). Common members of the vegetation are Eucalyptus Forrestiana, E, Flock- 
tomae, E, dumosa, E, eremophila^ Melaleuca mwinata, M. pentagona, M, cardio- 
pkpUd, and spp., Grevillea plurijuga.md spp., Daviesia aphylla, Exocarpus aphylla, 

Hakea laurim, lamb poison (Isotropis sp.), 

# * 
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No more stunted vegetation is found on any of the soil types of the SaliXKfD 
Gums district except that associated with ferruginous gravel, in which case heath 
may occur. Incidentally, it is noteworthy that, in this area, with increasing average 
annual rainfall (ranging from 11 to 1(1 inches) the average height of the eucalypts 
decreases from about 40 feet to 15 feet, suggesting that the increasing rainfall w 
insullicient compensation for changes Jii soil characteristics. 


OTSOUSSIOX. 

The malle zone (Prescott, 1931) occujnes roughly the 10 to 15 inch rainfall 
regions of southern Australia with mean annual temperatures mostly 60-65° F. 
There is a definite winter incidence of the rainfall, which is further characterised 
over a large part of the zone by a low average precipitation per wet day — less than 
0.2 inches. Leaching and run-off undcu* natural conditions are thus slight, and the 
accumulation of air-borne salts invcipitated as dust and with rain is favoured. The 
salt (sodium chloride) content of ram water at Merrediii and Salmon Gums has 
been determined over several years and ha.s been discussed by one of us (Teakle^ 
1937). It has been shoAvn that the accumulations of cyclic salt over a period of 
about 35,000 years would be sufficient to account for the salt found in the Lake 
Brown and Salmon Gums soils to depths of 50 feet. 

Nevertheless there is geological evidence discussed by Jutson (1934) that part, if 
j 2 oi all, the Southern portion of Western Australia was beneath the sea in Miocene 
times, and the soils of large areas of the inallee zone in W.A. may be developed on 
marine sediments of that period. In the Salmon Gums district marine sediments^ 
of which a spicular sandstone is representative, certainly occur, and may be observed 
in e.vjmsures around numerous salt lak(*s. Borings to 35 to 20 feet in areas of the 
C ircle Valley sand have encountered a similar sandstone and it is possible that the 
mottled sandy clay underlying for many feet most soil types of the Salmon Gum.s 
district is a stratum of marine origin. 

On the other hand this strongly acid, mottled clay material occurs at relatively 
constant depths below the surface in practically all soil types and from some 
])oints of view appears to be a definite part of the soil profile. In 26 sites the 
average and modal depth at which this horizon was encountered was eight feet and 
the range three feet to 12 feet. It seems unlikely that a marine deposit would follow 
So closely a surface obviously modified by wind action and erosion. The virgin soils 
are all high in salt to gi’eat dejiths. (In the deep subsoils total water soluble sails 
figures are usually 0.5-1.25 per cent, with chloride, expressed as sodium chloride 
0.4-1.0 per cent). It may be that both cyclic salt and residual salt from the Tertiary 
submersion have contributed to the salt now present in these soils 

In other parts of the world soils with solonetz morphology appear to develop 
\ery commonly on marine and lacustrine sediments. Vilensky (1930) found 
alkali soils, which include the solonetz, very common on the Aralo-Caspian low- 
land of south eastern Russia, which represents a sea bottom of post Tertiary times. 
The west Siberian plains were also occupied by the sea in Tertiary times and on 
the salt impregnated sediments, saline and alkali soils are now found. Many of 
the solonetz-Iike areas in California are developed on marine terraces which still 
show stratification. They are discussed by Storie (1933 (a) and (b)), 

and Kelley (1934 (b)) and Nikiforoff (1937) and seem to occur under climatic 
conditions generally similar to those in the mallee zone of Australia, viz., 8-20 
inches annual rainfall wdth winter incidence. 60-62° F. mean annual temperature. 
Nikiforoff (3930), Joel (1932), Ellis and' Caldwell (1935) and Rost (1936) 
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describe solonetz soils develojHjd on the la<*ustriiio clays of the j?lacial Lake Agassiz 
which formerly covered parts of Minnesota, Saskatchewan and Manitoba. Murphy 
and Daniel (1935) consider the solonetz soils of Oklahaina to be derived i'roin saline 
marine sediments, while in Western North Dakota marine deposits are included by 
Kellogg (1934) among the pai'cnt mat(‘rials of solonetz complexes. 

From the papers of Storie and Kelley it a})])ears that the Huerhuero fine sandy 
loam of southern California resembles the Scaddan sand both in general profile 
features and in the composition of its rejilaceable bases. The similarity both in 
amount and composition of the bases is apparent from Table 3. Leaching soil 
with fresh sea water has been shfiwn by Kelley to give replaceable bases in propor- 
tions very similar to thos{' in the sab.^oils of these types and he considers that such 
magnesium -sodium clays point to a probable marine origin. 

In Austialia, and, indeed in We>l(‘rn Australia, certain soil types with 
magnesium-sodium clays are undoubtedly formed on marine or lacustrine sediments 
of Tertiary age, but the position is iiy no means r-ertain for many other such types. 
Jn many cases in Western Australia, physiogra}duc evidence would indicate a 
parent material foianed in situ from rocks of Thvi'amhrian age. 

rolumnar structure in W(‘st(‘i*n Australia temls to form when* the surface is 
a sand, which promotes ahsoij)li<m. downward pciu't ration and retention of water. 
Adjacent types, no more than a tew feet distant miuI al snhst anlially the same level, 
but without the sandy surface ar(‘ similarly halnie and s(>]onis(‘d but do not exhibit 
the solonetz hlructure. This would iiubcati* that the df*ve1opinent of the structure 
is a function of the liabilitx of a soil type to a certain amount of leaching. Sodium 
salts, whether of marine or cyclic origin, ar(‘ the rnw materials for producing 
soloriisation and it is dithcult to helie\<‘ that recen! marine or lacustrin<‘ sediments 
are essential for the formation of solonetz or even solonisial soils. 

The possibility that the surface sand is a transported stratum dojiosited on the 
surface of the clay must not he overlooked. However, the subangular and rounded 
sand grains of the subsoil clay resemble those of the surface horizon (see next 
paragraph) and the ratio of fine sand to coarse sand (Talile 2) is reasonably eon- 
stant throughout the profile If the surface sand w’ere a transported stratum a 
different fine sand: coarse sand ratio might have been (‘xpected. TTenc(‘ it is 
concluded that the layering of sand over sandy clay in this case probably represents 
a true soil profile formation and not a geological stratification. 

Through the courtesy of Dr. Dorothy Carroll, of the University of W.A., a 
mineralogical examination lias been made of the samples from the Scaddan profile 
discussed above. The materials finer than the coarse sand fraction were examined 
from samples A 1743-1740 and A1750. The quartz grains were found to be sub- 
wigular to rounded, w^hile the elay material was ‘Telty^^ and semi-opaque and 
yellowish brow’n and i^ale hrow’n in colour. Tiie optical properties (refractive 
index 1.53) indicated that the clay belongs to the beidellite group of clay minerals. 
In the deep sample A175<) w’ere observed a proportion of some clear brighter brown 
particles with refractive ind(‘x jnsl over 1.56 indicating a trend towards the 
nontronites in the deeper horizons. 

The chemical analyses (Table 2) of the Scaddan soil show several interestiug 
features. Total nitrogen is low throughout the profile and an extremely low 
phosphorus level is indicated. On the contrary, potash is very high in all the sub- 
|soil samples and reaches 0.908 per cent. (K^OI in the B, horizon. The organic 
llierbon figures indicate an accumulation of organic matter in the column tops, w^hich, 
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as a result, show the darkening- mentioned in the proiile description. The surface 
sand is neutral in reaction (pH 6.92 j and the column tops (i)H 7.40) are less- 
alkaline than the horizon clays containing calcium carbonate. The pll of 4.45 
at 96-112 inches is similar to that at similar depths in most mallee zone profiles 
in AV.A. 


SOLOXETZ SOILS IX AGKUT'LTIJKE. 

Solonetz soils, generally, lia\e feature- which are undesirable in good agricul- 
tural soils. Where, as in California, they are utilised under irrigation the dense clay 
subsoil doe-, not allow' r(*ady iienetration of water; St(U’ie (1933 (a)) records that 
lo.ss(*s lia\’e been large in southern Oalil'ornia whei*<* siuli soils have been planted with 
citrus and avocado. In cNaluatiug the soils of those regions he (1933 (b)) gives 
the solonetz soils ratings of only 20 to ."lO compared wdth a maximum possible rating 
of 100 for the b(‘st agricultural soils. In the prairie regions of U.S.A. small areas 
of solonetz soil occur spotted throughout the normal soils. They are particularly 
subject to eiosion and ]iroduce tJie bare so-ealleii “slick" spots when the tough 
intractable subsoil is exjiosed. Isaak (ltf31), Kidlogg (1934) and Murphy ami 
Daniel (1935) have studied the “slick" >pots in Idaho, North Dakota and Oklahor.iai 
respectively. At Doroke, in Victoria. Mullett ami Kankin Scott (1923) found that 
th(' application of IV 2 pcr acre of g\ p'-nm, 111 addition to the usual dressing 
of 1 cwt per acre of superjiliosphate increased the yield of wheat on a solonetz soil 
from 15.7 to 26.5 bushels. 

In West('ni Austialia most eMdenci* on the agricultural value of these soils 
is a\ailabl(‘ from the Salmon (iums district, and here owing* to the peculiar soil 
])rohlems of the area they ha\e ]>roved hy comparison the most satisfactory soils for 
cereal cultivation. Nevcu’lhcless returns lia\<* been generally better in the lowei 
rainfall iiortions of the district on tin* (hrcle \"alley .«and than at the wetter southern 
extremity round Scaddan, when* lh(‘ well developed solonetz soils of the Scaddan 
sewies occur. AVitli a rainfall of 16-17 inches at Scaddan it should, however, 
jKissible to develop useful jiasture grasses and even the Dw'algaiiuj) strain of 
siibt(‘rranean el()\er, and make cereal cropping se<*ondary to grazing. 

After clearing, sandy surfaced soils of the (hrcle Valley and .Scaddan series 
an* found to undergo a marked leaching of solubh* salts from the up])er portions 
of their subsoils. This has been one reason for their superiority over the heavy 
textured and ]>ow’dery calcareous (“kopi") soils in the Salmon Gums district. Th-' 
sandy surfaces also aid in moisture cons(‘rvati()n but are subject to some wind erosion, 
and, if originally less iJiaii a few’ inclavs de(»p, the tough sandy clay subsoil may be 
exposed by wind action or by pIong*hing. Tf broken np by the idough the subsoil 
does not form a good tilth but runs together on w’otting, and sets very hard on 
drying. Bare spots in cu'op or pasture usually result, and surface accumulation of 
salt fre<|uently occurs at such spots. 

Tt is significant that, on the basis of the composition of the replaceable base 
fraction, the soils of the ^bnallee’’ zone generally are solonised, sodium and 
magnesium being the most abundant bases, but the structural characters of the 
solonetz have not generally been developed except in certain soil series resembling 
those described. The n on-structural soils are usually highly productive for cereals 
when the rainfall is adequate. Where the solonetz structure is evident, however, as 
in the Scaddan and related series, cultural difficulties arise but the use of soil 
ameliorants, such as gypsum, gives promise of alleviating the condition and raising 
the productivity level to that of the more favoured non-structural types. 
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TABLE 1. 


BainiaU Data for Areas in W.A. where Soils with Solonetz features occur. 


Centre. 

Rainfall Points. 

Rain 

pw 

rain 

day. 

Records 

(years). 

Jan. 

Feb. 

Mar. 

Apl. 

May. 

June 

July. 

Aug. 

Sep. 

Oct. 

Nov. 

Dec. 

Year. 

'Soaddan .... 

48 

60 

118 

167 

225 

222 

168 

193 

146 

138 

95 

86 

L645 

21-5 

19 

-Salmon Goma 

62 

66 

121 

118 

138 

149 

188 

146 

99 

117 

81 

73 

1,282 

16-9 

15 

Xake King | 

65 

16 

186 

74 

169 

161 1 

192 

175 

101 

141 

86 

56 

1,292 

16-0 

7 

JUke Brown 

49 

86 

97 

98 

107 

145 

148 

127 

71 

54 

87 

59 

1,023 

15-8 

18 


100 points ^ 1 inch. 


TABLE 2. 


' Meehamcal Analyses and Chemical Data for a Profile showing Well-developed Solonetz Structure {Soaddan Series, 

Trushve, W.A,). 


.Sample No 

1743 

1744 

1745 

1746 

1747 

1748 

1749 

1750 

Horlson 


Bi 

B, 

B, 


c 



Depth (Inches) 

0-2 

2-8 

8-27 

27-86 

86-50 

50-72 

72-96 

96-100 


% 

20 -i 

% 

% 

% 

% 

% 

% 

Goarse sand 

27*8 

16-6 

17-3 


12-7 

Fiiie sand 

66-6 

41-7 

88-7 

41-6 

.... 



26-7 

SUt 

1-7 

1-2 

0-2 

0-3 


.... 


1-1 

Olay 

4-6 

82-8 

85-5 

86-6 




66-3 

Loss on acid treatment 

0-2 

1-6 

6-2 

1-9 




1-3 

Moisture 

0-4 

8-4 

4-0 

3-6 


... 


4-6 

loss on Ignition 

1*6 

4-6 

5-7 





7-1 

Cidohim carbonate 

.. , 

0-1 

4-3 

1-0 

.. . 




Yotal water soluble salts 

0«084 

0-25 

0-47 

0-61 


0-63 

0-58 

0-64 

Chloride (as KaOl) 

0008 

0-11 

0-28 

0-37 


0-42 


0-48 

Organic carbon 

Yelal nltrosra (N) 

0-695 

0-666 

0-168 

0-085 

.... 



0-169 

0-027 

0-028 


0-011 




Biioia 

0-064 

0-698 






0-787 

nneptiario s^d (FtOi) 

Esaorion (pH) (1 : 2-6 qninhy- 

0-008 

6-92 

0-005 

7-40 

0-003 

8-65 

0-003 

8-35 

iKl 


6-47 


drone) 









0 *. N ratio 

22-0 

28-8 

11-8 

7-7 




16-4 

fine sand : coarse sand ratio .... 

2-36 

2-00 

2-34 

2-41 


.... 

.... 

2-02 


Analyses by Government Chemical Laboratory, Perth. 
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PASTURE DEVELOPMENT. 

H. G. Elliott, 

Agricultural Advi.ser. (Dairy Branch.) 

The Third Vear\s Report on the Irrigated Rotational Grazing Demonstration 
being conducted by the Department of Agriculture in conjunction with the 
Australian Dairy Council on the j)r()perly of Mr A. E. Jackson, Roelands. 

A resume of the First and Second Years’ o}>eration'. wa^ ])uhlished in the 
March, 1036 and 1937 issues of this Journal. 

The total areti of the demonstration is 12.805 acres. 

During the early j)art of 1936, the area of irrigated pasture was increased 
from the original 10 acres, and the full grazing was obtained over the Avhole area 
from 1st May, 1936. 

The objects of the demonstration included — 

1. The collection of information as to whether it would be more profitable 

to establish permanent pasture wdth a covei* crop than to sow the 

permanent perennial pasture alone. 

2. The collection of data regarding the carrying capacity of small iirigated 

areas. 

3. The collection of data to show the change in composition due to rotational 

grazing under irrigated conditions. 

4. To obtain the monthly yield of green material per acre, 

5. To test tixe effect of varying the time between waterings during the irri- 

gation season. 
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All the particulaiB regarding soil types, seed mixtures, fertilisers, cultivation, 
irrigation, cover crops for each plot were given in detail in the previous reports 
and are briefly as follow : — 

1. Seed mixtures were sown during the 8th to 12th November, 1934. 

2. The following Standard Seed Mixture was applied to all plots — 

New South Wales Paspalum dilatatum 10 lbs per acre + New 
Zealand Certified White Clover, Mother Strain, 2 lbs. per 
acre. 

The additions being as follow : — 

Field 1. Standard Mixture + Sudan Grass 7 lbs. per acre. 

Field 2. Standard Mixture + Italian Rye Grass 7 lbs, per acre. 

Field 3. Standard Mixture + Japanese Millet 5 lbs. per acre. 

Field 4. Standard Mixture + Perennial Rye Grass 7 lbs. per acre. 

Field 6. Standard Mixture. 

The following details give further results of the experiment for the year ending 
31st December, 1937: — 

Fertiliser : 

The rate of application of fertiliser for the third year, 1937, was higher than 
that of the second year but still well below that applied during the first year. The 
quantity applied was fiOO lbs. superphosphate in three applications. The first 
application of J50 lbs. per acre was applied on 25th January just prior to watering. 
The second application of 280 lbs. per acre was applied early in May; and the third 
application was made in August at the rate of 170 lbs. per acre. 

The quantity of fertiliser applied during 1935 consisted of 904 lbs. super- 
phosphate and 218 lbs. sulphate of ammonia per acre, whereas in 1936 374 lbs. 
superphosphate plus 28 lbs. sulphate of ammonia were applied. 

It will be noticed from the above that no sulphate of ammonia was applied 
during the past season 1937. 

Early in 1936, half of each field was limed at the rate of 4 cwts. of agricultural 
lime per acre; to date no effect from this application has been noticed. 

Cultivation : 

The only cultivation carried out during the season was harrowing. The first 
harrowing was carried out on 11th April and the second one on 28th August, The 
whole area was mown on 28th February and all the surplus material raked off. 

irrigation : 

Irrigation was carried oul on 27th January, 28th February, and 27th March, but 
the irrigation was altered during the 1937-38 season to determine what effect 
fortnightly, three-weekly, and monthly waterings would have on the yield and 
composition of the pastures. 

It will be seen from Table No. 1 that, at the end of 1937, with the exception 
of fi^ld No. 3, all the fields have given approximately the same amount of grazing 
for twelve months. Consequently it was decided to apply water to two of the 
fields at monthly intervals, two at three-weeMy intervals, and one at fortnightly 
mterval%^ Wm amount of water being applied per acre to each of the fields at each 
wat etiite is heing measured. 
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The following table shows the grazing days 
month on each plot: — 

Held No. 1. Field No. 2. Field No. 3. 

per acre 

Field No. 4 

which were obtained per 

Field No. 5. 

Januaiy 

... 133*3 

98*9 

104*6 

118*3 

82*2 

107*6 

Februaxy 

66-6 

80*0 

60*4 

68*8 

56*7 

62*6 

March 

32-3 

70*9 

69*4 

62*7 

113*7 

67*7 

April 

21-8 

17*7 

29*6 

36*7 

67*0 

34*6 

May... 

64*6 

10*8 

22*2 

14*2 

10*6 

25*4 

June 

2*0 

8*7 

17*5 

43*1 

12*6 

16*8 

July 

... 

... 

6*8 

7*1 

7*3 

4*2 

August 

... 11*8 

13*7 

9*6 

15*6 

17*2 

13*6 

September 

36*0 

20*7 

14*6 

23*2 

14*6 

21*6 

October 

46*2 

41*3 

80*0 

87*3 

67*6 

64*3 

November 

74*3 

59*2 

21*8 

22*6 

44*9 

44*6 

December 

63*0 

69*4 

36*6 

36*6 

26*3 

43*9 

Total 

... 529*9 

497*3 

463*1 

523*0 

.'>I9*,'5 

;306*6 

Average 

44*2 

41*4 

38*0 

43*6 

43*3 

42*2 


From the above table it will be seen that the fields averaged approximately 42 
grazing days per acre per month, and, with the exception of field No. 3 which gave 
38.6 grazing days per acre per month, all the other plots averaged approximately 
the same amount of grazing. 

The total amount of grazing obtained for all fields averaged 506.6 grazing days 
])er acre per annum. This is slightly in excess of that obtained for the season 1936, 
which was 496.1, and, from the previous reports, it will be seen that 371.2 grazing 
days were obtained per acre for the year 1935. 



The above graph shows the monthly productions for the three seasons. 
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The full 
follows : — 

gi’azing production for the years 

1935, 1936, and 

1937 was 

Year. 

Grazing Hours. 

Total Grazing 
Bays. 

Grazing Days 
per Acre. 

Acres per 
Cow. 

1936 ... 

38,373 

4,796-6 

371-2 

0-97 

1936 ... 

47,019 

5,877-4 

496-1 

0-73 

1937 ... 

52.2(H) 

6,525 0 

506-6 

0-72 


J^'rom tln‘ above it will be seen that the whole area has a high carrying capacity,, 
and, in the season ]937, the carrying capacity was just under '^4 of an acre per cow. 

Botavneal Analyses, 

Botanical analyses have been carried out at monthly intervals on each field, 
from June, 1935, to December, 1937. 



The above graph shows the percentage cover of perennial ryegrass for field 
No. 4. It will be seen from the gra])h that, in June, 1935, the percentage cover was 
37 per cent., and, from then until December, 1935, there w^as a steady decline to 
1 3 per cent ; since that time it has remained fairly steady with the exception of the 
periods August to October of 1936 and 1937 when there was a decided increase in 
the percentage cover. 

With the Italian ryegrass in field No. 2, the ground cover decreased from 
26 per cent, in June to 5 per cent, in December, 1935. A similar increase to that of 
the perennial ryegrass in the months August to October, 1936-37, was noticeable, 
although the percentage cover for the months December to June was practically 
negligible. 

The graph also shows that the percentage cover of Paspalum and white clover 
for all the fields varied considerably for the different seasons of the year. It will 
be noted that for the periods March to October each year the white clover is 
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predominant and that during the periods November to March the Paspalum is 
giving the bulk of the cover. 

Yields per Acre, 

On 10th July, 1936, three moveable quadrats which enclosed 50 sq. links were 
erected and set on each hold, and the pasture enclosed has been cut at approxi- 
mately monthly intervals from these. 

The following yields were obtained per acre : — 

, Period. ^ 

Field No. lUth duly, 19.36, to I7ih July, 1937, to 

12th December, 1936. 15th Decc^mber, 1937. 

1 ... ... ... ... 12'0 tons green 12*8 tons green 

2 9*8 „ „ 14-2 „ 

3 91 „ „ 13*5 „ 

^ « 9 „ 13-7 „ „ 

r> 11 5 „ .. 14-8 „ 

The production of green material per acre for the twelve months 12/12/36 ta 
Ip 12/37 was as follows: — 

Field No. 1 29 -1 tons ])er a ire. 

2 - 28-7 „ 

3 = 29 2 „ 

„ 4 « 24*9 „ 

,, 5 = 28 5 ,, ,, 

From the above it will be seen that, with the exception of field No. 4, the yield 
of each field was practically the same in weight of green material. It is interesting 
to note that no cuttings were carried out in July, as there was insufficiency of 
material to cut. It will be noted from the first table that there was very little grazing 
obtained for that month. 

The following figures give the three-monthly yields for the different seasons of 
the year, taking spring as from September to November inclusive: — 

Spring ... 6-9 tons green material per acre. 

Summer ... 13*6 „ „ „ 

Autumn ... 5-7 „ „ „ 

Winter ... 1-9 „ „ 

From the above it tvill be seen that nearly half or 48.6 per cent, of the produc- 
tion was obtained in the summer months, December to February inclusive. Less 
than 7 per cent, of the total production was obtained during the winter months, 
showing that these three months are undoubtedly the ones where the least amount 
of grazing can be expected. 

During the winter of 1937 further drainage was carried out to alleviate the 
excess moisture w^hich ocurred on one corner of field No. 1. On this area there was 
a considerable growth of rushes. Control operations were carried out wherever 
rushes occurred on any of the fields. 

Tentative Conclusions. 

Results show that — 

1. Rapid growing cover crops are detrimental to the initial establishment, 
of white clover and, to a much lesser degree, Paspalum. If Couch 
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grass {Cynodon dactylou) is present prior to seeding, cover crops will 
definitely assist the sj)read of it to the detriment of the sown pastures. 

2. Rapid growing cover crops cannot be recommended when establishing 

permanent pastures under irrigation. 

3. Rates of superphosphate up to C cwts. per acre are profitable, and at 

least 4 cwts. per acre should be applied annually in two to four 
applications. Indications show that the heavier rates per acre should 
be applied in the autumn. 

4. Super and ammonia mixtures are only recommended as an initial appli- 

cation at the time of planting; 2 cwts. per acre at least should be 
applied. 

5. The following seed mixtures can be recommended for irrigated areas: — 

(1) Paapalum dilaUUum lOlbs. per acre. 

White Clover — Certified 21bs. „ 

(2) Perennial Rye Grass— Certified ... 41bs. „ 

Paapalum dilatatum Slbs. „ 

White Clover — Certified 21bs. „ 

As no conclusive results are yet available from the Variety Trials being; con- 
ducted, the second yearns report of which are recorded below, no alteration in these 
two mixtures is recommended. 


SECOND YEAR’S RESULTS OF IRRIGATED SPECIES TRIALS UNDER 
CONTROLLED METHODS OF GRAZING. 

The first year’s results were published in the March, U)37, issue of this Journal. 
J. NeiVs Property y Waroona, 

The area of the demonstration is 12.94 acres. This area was divided into fivo 
fields and a race, the area of the fields being as follows : — Fields Nos. 1, 2, 4, and 5, 
2.39 acres each. Field No, 3, 2.5 acres. 

The objects of the experiment were: — 

1. To determine the most suitable plants for the establishment of permanent 

pastures under irrigated conditions on the soil type selected in this 
irrigation area. 

2. The collection of data regarding the carrying capacity of these pastures 

on small irrigated areas. 

3. To determine the actual yield per acre from the various mixtures under 

existing conditions. 

Seed Mixtures, 

Seed mixtures sown during mid-October, 1935, were as follow: — 

Field No. 1. N.Z. Certified Mother Strain Perennial Rye Grass + N.Z. 
Certified White Clover 2 lbs. per aero. 

/ Field No. 2. N.S.W. Handshaken JPaspalum dilatatum 10 lbs, + N.Z. 
/ , ‘ Certified White Clover 2 lbs. per acre. 
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Field No. 3. N.S.W. Handshaken Paspalum dilatatum 8 lbs. + N.Z. Certi- 
fied Mother Strain Perennial Rye Grass 4 lbs. + N.Z. 
Certified White Clover 2 lbs. per acre. 

Field No. 4. N.Z. Tall Fescue 2 lbs. -f N.Z. Certified White Clover 2 lbs. 
per acre. 

Field No. 6. Certified Phalaris tuherosa 4 lbs. -f- N.Z. Certified White 
Clover 2 lbs. per acre. 


Fertilisers, 

The total weight of superphosphate for the first year was 900 lbs. -f- 100 
lbs. sulphate of ammonia per acre. During the past season 720 lbs. superphosphate 
has been applied per acre in four applications, the months being January, April, 
September, and December. 

Cultivation, 

Cultivation with the ^^Sunblade’^ pasture harrow was carried out in January 
and July, and on each occasion the pasture was stroked twice. 

Irngation, 

The fields were imgated at the following times during the last season: — 8th 
January, 4th February, 24th February, 22nd March, 16th November, and 16th 
December. 

Grazing, 

The following table shows the grazing days which were obtained per month on 
each plot for the years 1936 and 1937. 

TABLE 1. 

cow GRAZING BAYS (8 HOURS) PER ACRE. 


Month. 

Field No. 1. 

Field No 2. 

Field No. 3. 

Field No. 4. 

Field No. 5. 

Average 
Grazing 
days per 
acre per 
month. 


1936. 

1937. 

1936. 

1937. 

1936. 

1937. 

1936. 

1937. 

1936. 

1937. 

1936. 

1937. 

January 


20*9 


41 9 


40*0 


41*9 


20*9 


33*1 

February 

March 

13 '4 

20*9 

21*8 

13 *’4 

20*9 

42*6 

12*8 

20*0 

20*7 

13 **4 

20*9 

40*1 

13*4 

20*9 

21*8 

10*6 

2*7 

20*7 

29*4 

April 

260 

16*4 

13*0 

16*4 

12**8 

16*0 

13*0 

17*2 

18*0 

16*8 

15*4 

16*6 

May 

.. . 

.... 




.. 

... 


.. . 




June 

14*6 

19*6 

14*6 

19*6 

28*0 

17*2 

29*3 

22*1 

14*6 

36*1 

20*2 

22*9 

July 


86-2 


89*1 

... 

18*2 

.... 

39*0 


36*2 


33*7 

August 


9-4 

17*6 

9*4 

33*6 

24*6 

17*6 

9*4 

17*6 

18*9 

17*3 

14*8 

September 

86”l 

15*7 

17*6 

16*7 

.... 

.. 

17*6 

34*5 

17*6 

16*7 

17*6 

16*1 

October 

80*1 

42-2 

48*4 

49*0 

82*6 

87*2 

48*4 

43*6 

64*2 

42*2 

44*7 

42*8 

November 

18-8 

27*2 

86*0 

20*4 

16*7 

39*2 

! 18*0 

6*8 

18*8 

40*8 

21*7 

26*9 

December 

38-6 

84*5 

88*5 

34*5 

1 54*8 

52*2 

67*4 

41*1 

1 76*2 

84*5 

63*1 

89*3 

Total 

176*6 

264*8 

199*1 

810*5 

191*8 

285*3 

214*7 

316*6 

235*4 

804*8 

203*2 

296*4 

Average 

14*7 

22*1 

16*6 

25*9 

15*9 

28*8 

18*9 

26*4 

19*6 

25*4 

16*9 

24*7 


Carrying capacity of whole area 1936 = 1 cow to 1.80 acres. 
Carrying capacity of whole area 19.37 = 1 cow to 1.24 acres. 



116 


JOURNAL OF AGRICULTURE, W.A, 


[Maboh, 3938, 


Total gi*azinji:, 1937 — 

28,535 grazing hours from 12.94 acres. 

2366,1 grazing hours per acre. 

295.7 gi’uziiig days. 

From the above Table it will be seen that no grazing was obtained from all 
fields for May, 1936-37. The average grazing days per month for 1936 was 16.9; 
the figure for 1937 wa^ 24.7, which showed a considerable incT'ease. 

The various grass spc'cies in association with white clover gave the following 
average grazing per month for each year 1936-1937: — 



Grazing Days per Month. 


1936. 

1937. 

Field No. 1. — Perennial Rye Grass 

14.7 

22.1 

„ 2. — Paspalum 

16.6 

25.9 

„ 3. — Perennial Rye Grass and Paspalum 

15.9 

23.8 

„ Tall Fescue 

18.9 

26.4 

„ 5 . — Phalaris tuherosn 

19.6 

25.4 

From the above it will be seen that, although tin 

was not much diffenmec in 

amount of grazing obtained from each field. 

the perennial 

ryegrass and 


perennial ryegrass-Pas])alunni fields have given slightly lower yields during both 
seasons. 


Yield of Green Material per Acre. 

On L3th July, 1936, three nio\ cable qua<lrats which enclosed 30 sq. links were 
erected and set on each field, and the ])asture enclosed is cut at appi'oxinintely 
monthly intervals. After cutting, the (luadrats are ^et on a different area of pasture 
from that where the material was cut. 

The following yhdds of green material jier acre were obtained for the twelve 
months 9/12/36 to 16/12/37:— 

Field No. 1 - 20.0 tons ])er acre. 

„ - 18.4 „ 

„ 3 19.0 „ 

„ 4 18.6 „ 


The average production of green material per acre was 18,8 tons. 


From the above it will b(-’ seen that there was very little variation in the yields 
per acre, but field No, 1 gave the highest, and field No. 5 the lowest yield. 

The yields per acre for the same periods of 1936 and 1937 were as follow: — 


Field No. 


1 

2 

3 

4 

5 


13th August, 1936, to 
9th December, 1936. 


Period. 


6- 3 

7- 3 
6-8 
6*3 
6’9 


tons green 


20th August, 1937, to 
16th December, 1937. 

12*3 tons green 
10-4 „ „ 

1L6 „ „ 

12*4 ,. 

10-5 


The .average yield per acre for the four months 1936 was 6.7 tons, whereas 
fpr the period 1937 it was 11.0 tons or 64 per cent, more 
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T}ie figures for the three monthly yields for the different seasons of the year 
are as follow: — 

Spring 6*36 tons green material jwr aero. 

Summer ... 6-7(> „ „ 

Autumn ... 3-63 „ „ 

Winter ... 1-98 „ „ „ 

The spring and winter production from this demonstration was practically the 
same as that obtained from the irrigated experiment on the property of Mr. A. E. 
Jackson, but the summer production is about half, and the autumn less than that 
obtained on Jackson’s property. Tt is expected that much higher yields will be 
obtained this season. 

General. 

Verj little signs of “Dodder” were observed during the season, excellent control 
being obtained by u.sinu' the pasture harrows during the winter months of the 
previous season. 

The more efficient di’anutge which was ])ro\ided during the winter of 1936 
brought about a reduction of the obvious surface salt during the following summer 
and now a full ground cover of pasture has been obtained 

C, H. Henvinffs Pro2)€riy, Hamel. 

Full ])articulafs n.'^ to the type of land and method iulopt<Ml for mowing and 
cultivation are given in the ^larch, 1937, Journal. 

Thv^ objects of the exj)erini(‘nt were the same as those of d. Neil. Waroona. 

An area ol 10 acres was selected and divid(‘d into 5 fields, 4 of which are 
under permanent i»asture, the si/e of the fields being as follows:--- 

Field No. 1 * 2 a<‘ros. 

2 = 2 (Mt „ 

3 ]'79 .. 

„ 4 -- 2-39 .. 

„ 5 - I 79 

Irrigation. 

During last seaMin four waleriugs wen‘ irnen, the date^ h(ing 1.1th .laiiuary, 
February, and Maieh. and 1st December. 

Fertiliser. 

Two applications were given during the season, the first one on 30th March at 
the rate of 320 lbs. superphosphate per acre, and the s(H*ond on 27th September 
at the rate of 180 lbs. superphosphate per acre, giving a total of 500 lbs. per 
acre for the year. The application during the first year was 4 cwts. in two 
applications. 

Cultivation. 

The only cultivation carried out during the season was by the ordinary liarrows. 
Ibis being done on 29th March. 

i^eed Mh-tures. 

The seed mixtures sown were as follow. In each ca=ie certified white clover 
at the rate of 2 lbs. per acre .was applied : — 

Field No. 1. N.Z. Certified Mother Strain Perennial Kye Grass 8 lbs. per 
acre. 
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Field No. 2. N.Z. Certified Akaroa Cocksfoot 10 lbs. per acre. 
Field No. 3. Certified Phalaris tuberosa 4 lbs. per acre. 

Field No. 4. N.Z. Tall Fescue 8 lbs. per acre. 

Field No. 5 has not vet been sown. 


Ortamg. 

The following table shows the grazing days per acre which were obtained per 
month on each field for the years 1936 and 1937: — 

TABLE 2. 

CO\r GRAZING DAYS (8 HOURS) PER ACRE. 


Month. 

Field No. 1. 

Field No. 2. 

Field No. 3. 

Field No. 4. 

Average 
Grazing Days 
per month. 



1937. 

1936. 

1937. 

1936. 

1937. 

1936. 

1937. 

1936. 

1937. 

January 


53 0 


21*1 


10*4 


24*1 


27*2 

February 


28*0 

t$ 9 

49*0 

(» 9 

40*5 

10*3 

46*6 

7 75 

41*0 

March 

6‘J 

32-5 

3 4 

45 1 

3*4 

60*6 

9*4 

57*5 

:> 78 

46*4 

April 

15<8 

200 

19 7 

31-5 

19*7 

21*6 

10*4 

19*1 

IS 72 

24*6 

May . . 

11*8 

47-0 

7 5 

38*7 

3*9 

48*4 

11*4 

46*2 

ft til) 

46*1 

June . 


26 0 


25*0 


27*0 


10*9 


•>.» . o 

July 


13*0 


. 1 


7*1 




5*0 

August 


24*0 


23 2 


26*6 


25*0 


24*7 

September 


24 0 

.... 

23*4 


20 0 


26*0 


23*1 

October 

52 0 

22 0 

42*5 

37 .5 

38*0 

40 0 

63*0 

53 0 

46 33 

38*1 

November 

79-0 

62*0 


56*2 ! 

66*0 

50*0 

161*6 

37*5 

74*13 

51*4 

December 

48*2 

53*2 

126*7 

106 2 , 

58*0 

56*6 

126*7 

72*0 

39-40 

72*0 

Total 

220 <6 

410*7 

205*7 

457*0 • 

1 

195 9 1 

398*8 

381*0 

416*9 

250*8 

420*8 

Average 

18<4 

34*2 

17*14 

38 1 1 

16 33 

33*2 

31*75 

34*7 

20 9 

35*0 


Carrying capacity of whole area 1936 — 1 cow to 1.46 acres. 


Carrying capacity of whole area 1937 1 cow to 0.84 acres. 

Total grazing, 1937 — 

28,164 grazing hours from 8.26 acres. 

3462.3 grazing hours per acre. 

432.8 grazing days per acre. 


From the above table it will be seen that, for 1936, no grazing was obtained 
for the four months June to September inclusive. In 1937 grazing w-as obtained 
each month of the year, but only 6 grazing days were obtained for the month of 
July. All fields are now in a condition that grazing can be carried out at any time 
of the year. Peak production is obtained from these plots during the months 
October to May inclusive. 

The various grass species in association with white clover gave the average 
grazing per month for the twelve months of each year 1936 and 1937. 


Field No. 1.— Perennial Ryegnws 

„ 2. — Cocksfoot 

„ 3 . — Phaiaria tvberosa 

„ 4. — ^Tall Fescue 


Grazing Bays per Month. 
1936. 1937. 

18-4 34*2 

171 381 

16*3 33*2 

31*8 34*7 


To date the indications are that all the fields are giving approximately the 
same grazing in their second season, although the Tall Fescue gave by far the most 
grazing during the first season. 
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Yields of Green Material per Acre. 

As was tho case on the previous experiment, moveable quadrats were ereete<l 
oil each idot. During the season 1937 the following yields of green material were 
obtained from each field : — 

Field No. I = 32*9 tons per acre. 

.. 2 - 28-2 „ 

3 = 29-4 „ 


The above show that relatively high yields per acre were obtained from the 
four fields, but held No. 2 gave the lightest yield of green material, although tht 
amount of actual grazing obtained was higher than on any of the other fields. The 
grazing figures may tend to be on the high side, as during the winter and early 
spring there w^as a tendency on the part of the owner to over-gi*aze the pastures. 

The production of green material per acre for the same periods 1936 and 19.37 
is as follows: — 

f Period. 


Field No. 

13th August, 1936, to 

9th December, 1936. 

2l8t August, 1937, to 
20th December, 1937. 

1 

12-7 toms green 

17*7 tons green 

2 

11-1 „ 

14 1 „ „ 

3 

10-6 .. 

15-2 „ „ 

4 

81 „ 

15*8 „ 


It will be noted that there was a decided increase in yield of green material for 
this period in 1937 over that of the previous one. 


The following figures give the three-monthly yields for the different seasons 
of the year : — 


Spring 

Summer 

Autumn 

Winter 


13*6 tons green material jjer acre. 


11-3 






6-3 

1-3 


9f 

fP 


Here it will be again noted that the winter production is extremely low an<i 
that the highest production took place during the spring and summer months. 


General. 

During thii winter a considerable amount of damage was done to the white 
clover on all fields by the lucenie flea. ‘‘Dodder^^ also was observed, but the whole 
area was not as badly affected as in the previous season. Close grazing of pasture 
during the winter months of 1937 checked the development of this parasite 
considerably. 

Acknowledgment is made to Mr. C. Giles and Mr. A. Tiiidale, Dairy Instruc- 
tors, for collecting the bulk of the field data given in this article. 
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'^"WITHER TIP» OR “SUMMER DIEBACK.>» 

A COPPER DEFICIENCY DISEASE OP APPLE TREES. 

By T. C. Dunne. 

A disease of apple trees known locally as ^^wither tip” or ‘‘summer dieback” 
has been observed in a number of orchards in Western Australia for many years. 
The disease occurs mainly w^here orchards are planted in leached soil types such as 
sands, or the soils supporting the karri {Eucalyptm diversicola) forests of the 
south-western portion of the State. Either old or young trees may be affected, 
although in many eases where light surface soils are underlain by clay layers 
recovery of young trees has been noted after a few years. 

SYMPTOMS. 

Badly diseased trees are usually characterised by a stunted bushy growth habit 
due to the inability to develop a leader system. 

The disease usually develops on vigorously growing shoots. During November 
or December brown spots appear on the terminal leaves. Small necrotic areas are 
next noted. Leaves developed thereafter are more severely affected and eventually 
wither and fall. This condition is follow’ed by the withering and death of the 
upper portion of the shoot where three to twelve inches of growth may be 
affected (Fig. 1). 

Ai)parently the buds on the shoot below the withered i>ortion are quite healthy. 
Often during March new growths are produced from the uppermost of these buds. 
Following on winter pruning vigorous growth is usually obtained from shoots, 
the tips of which were withered the previous season. 

The time of appearance and the severity of the disease may be modified by 
the seasonal conditions and by the district wherein the trees are located. Lateral 
shoots which cease growth early in the season seldom become diseased. 

Of the commercial varieties of apples grown in this State “Yates” is 
definitely the most susceptible. Very often, trees of this variety are diseased when 
all other trees in the orchard are healthy. Young trees of the “Granny Smith'* 
variety are also often diseased. Jn more unfavourable locations the disease has 
been noted affecting also the ‘‘Jonathan,^ “Cleopatra” and “Democrat” varieties. 
Where the diseased condition exists “Cox^s Orange Pippin” which is grown only 
to a very limited extent, is usually very badly affected. 

FIELD EXPERIMENTS. 

A few years ago an outbreak of Black Scab {Venturia inequalis) was respon- 
sible for an orchard rather badly affected with “wither tip’^ to be frequently 
sprayed with Bordeaux Mixture. Following this treatment the trees made healthy 
growth and it was considered that the disappearance of the “wither tip“ was 
due to the spraying. 

Copper deficiency has been shown as a factor affecting the growth of 
citrus (5) and of Japanese plums (1) in other areas in the State, The possibility 
of the same factor being responsible for a blistering of the bark on “Granny 
Smith” treqe had also been considered (2). 
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Responses to zinc treatments had been reported in 1986 in connection with 
mottle leaf of citrus (3). 

Preliminary investigations were, therefore, begun to test the possibility of 
either a copper or zinc deficiency causing ‘^wither tip. 



A leader of ‘ * Yates variety showing 
shoots aflVeted with “wither tip.“ 

SEASON 1986-87-- 

OR(^ I r ARl) A— M ANJ I MUP. 

A number of “Yates’^ trees about 12 ycais, and which were badly growing 
owing to the etfects of tiu* disease were selected. The following treatments were 
carried out : — 


(a) 

Soil A p plica t i (nis. 
Copper siil))hate 

2 lb. ) 

Applied 141h September, 


Zinc siilphal(* 

2 11). f 

1986. 

{!>) 

Trunk Injections. 
Copper sulphate 

A. H. Suit ( 

Iniected 14th Septembei, 


Zinc sulphate 

A. R. Si.lf [ 

1986. 

(e) Limb Injections. 
Copper sulphate 

Soil). 0.0255't (toiien. ( 

Injected 2olh November, 


Zinc sulphate 

Soln. 0.1% concii. J 

1936. 
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(d) Spray Applied to Leaves. 

Bordeaux mixture 3:3:40 | Applied 25th November, 

Zinc-lime mixture 3:3:40 J 1936. 

By March 1937 the differences between trees had become quite definite. All 
trees receiving copper treatments had shown considerable improvement. Although 
necrotic areas were common in many of the terminal leaves of copper treated 
trees, very few withered shoots were to be found. 

Zinc appeared to have no beneficial effect, and in some cases shoots on trees 
treated with zinc were withered more severely than those on the controls. 

On the control trees a large proportion of the shoots were badly diseased. 


ORCHAKU B--BR1DGETOWN. 


The experimental trees were of the “Granny Smith* variety about four years 
old. Some shoots were beginning to wither before the treatments were begun. An 
attem])t was made by injecting solntioas of other salts to determine whether sub- 
stances other than those containing copper would effect improvement. The 
following solutions were injected: — 


(a) Copper sulphate 0.01 soln. 

(b) Manganous sulphate 0.05% soln. 

(c) Nickel chloride 0.01% soln. 

(d) Cobalt chloride 0.01% soln. 

(e) Mixture of above solutions each at 

one quarter concentration. 


Injected 8th March, 1937. 


Slight injury to the leaves was obtained with the cobalt solution and a little bark 
inpiry was noted with copper. 

Observation at a later date show’ed that the disease had been arrested on trees 
receiving copper, but on all other trees additional shoots had withered. 

SEASON 1937-1938— 

OR CHARI) A— MANJIMUP. 

In this orchard soil applications, trunk injections of salts, and spraying 
treatments with copper and zinc were continued on the same trees used the 
previous year. In addition copper nails driven into the trunks of trees were tried 
as a method of supplying copper. Solution injections wore discontinued owing 
to the injury caused by copper sulphate solutions of a concentration greater 
than 0.01%. 

Complete recovery as shown by healthy growth, and the absence of diseased 
shoots has been obtained from soil applications or from trunk injections of copper 
sulphate. No benefit was obtained from the similar use of zinc sulphate. 

The annual growth of the trees subjected to spraying treatments were showing 
signs of the disease at the time spraying was done {8th December, 1937). The 
one Bordeaux spraying of the previous year had no apparent residual effect. 
Following the 1937 spraying with Bordeaux mixture healthy growth was observed, 
but treatment with zinc-lime spray was not beneficial. 

The copper nails had no effect in preventing the occurrence of the disease. All 
controls were affected. 

ORCHARD C^MANJIMUP. 

In this orchard a number of ^%4ranny Smith** trees had always been badly 
affected by wither tip,” being only three to five feet high, although planted 
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several years. Alfected trees were treated with salts of copper, manganese and 
zinc by means of soil applications, trunk injections and sprays. Copper nails 
were also used. 

Except where the copper nails were used, all trees receiving copper were 
free from the disease during the first season. Withered shoots were observed on 
all other experimental trees including the controls. 



Affected shoots before spraving, 

7 / 12 / 37 . 

ORCHARD B~-BRIDGETOWN. 

In view of the satisfactory results with eoijper an attempt was made to induce 
recovery in shoots where the symptoms showed the disease to be in an advanced 
stage. The trees selected were of the “Yates’^ variety about 15 years old. Most 
of the shoeds had not begun to wither although the young leaves were practically 
dead. 

The trees were sprayed in early December with Bordeaux mixture and as a 
control with zinc-lime mixture. By the third week in -Tanuary new healthy growth 
had been produced on the Bordeaux sprayed trees. No new growth was to be seen 
either on trees receiving zinc-lime spray, or on untreated trees where the shoots 
were badly withered. 

The response to the copper treatment is shown in Figs. 2 and 3. 
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OTHER ORCHARDS. 

Trials of a similar nature to those reported above have been conducted in 
other orchards. In some cases owing to the effect of seasonal conditions the controls 
have not been sulfieiently diseased to allow of satisfactory comparisons, otherwise 
the results have been in aceordajice with those already reported. In no instance 
have copper treated trees been badly diseased. 


ANALYSES OF LEAVES. 

Copi^er determinations have been conducted on leaves collected from various 
orchards. In all cases leaves were taken from near the growing points of shoots, 
the u[>permost four leaves being collect (*d. 

The figures obtained are given in the following tables; — 


Table 1. 


VARIETY— ^‘GRANNY SMITH.’’ 


Orchard ** 

Leaves from affected shoots — disease not severe 
Leaves from non-affected shoots — same trees as above 
Leaves from non-affeeted shoots — healthy re-grafts ou old 
butts 

Orchard 

Lea\os from healthy trees — clay subsoil 


Copper 

p.p.m. on dry basis. 

3 

4 

5 


12 


Table 2. 


A^^RIETV— ' ‘ YATES. ’ ’ 


Copper 

, p.p.ui. on dry basis. ^ 


Orchard “J.” 

Leaves from affected shoots — control (a) 

Leaves from affecte<l shoots — control (b) 

Leaves from shoots showing response to soil 
with CuS04 

Leaves from shoots showing response to trunk 
with CuS04 


Collected 
Apr. 1937. 
2 


treatnioiit 

injections 


3 


Collected 
Dee. 1937. 

3.0 
3.6 

4.0 

6.2 


Orchard ‘‘A.” 

Leaves from healthy trees — lieavy soil . . . . . . . . S 


Orchard 

Leaves from healthy trees — medium soil 


5.5 


Table 3. 


VARIETY— ‘‘GRANNY SMITH.” 


Orchard “C.” 

Leaves from tree 426a showing response to soil treatment 
with copper sulphate 

Leaves from tree 426b showing response to trunk injection 
witli copper sulphate 

Leaves from control tree 427b — badly affected 

Leaves from tree 431a showing response to soil treatment 

" with copper sulphate . . 

Leaves from control tree 432c — badly affected 


Copper 

p.p.m. on dry basis. 

6.1 

3.2 

1 


2.3 

1.2 
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DISCUSSION. 

In 1928, Smith and Thomas briefly reported a disease of apple trees appar- 
ently similar to that described in this i)aper. It was stated that a response to soil 
application of copper sulphate had been noted (4). 

In the field experiments reported in this paper definite ivsponse to treatments 
involving the use of co})per sulphate was obtaim‘d. No benefit was produced by 
the use of other sulphates or bj^ compounds of zinc, manganese, ccibalt or nickel. 
The results indicated that diseased ti'ees w<*re suffering from an insufficiency of 
copper for normal growth. 



Shoots after spraying, 20/1/38. Note 
bare stems whence affected leaves have 
fallen. 


The analyses of leaf materials taken in conjuncliun with the above results 
warrant the conclusion that a copper deficiency was operative. Young leaves from 
diseased shoots were found to have a consistently lower copper content than more 
normal leaves. Where recovery was noted an increase in the copper content of 
the leaves as compared with affected controls was observed. 

It is considered that differences to be noted in Table 2 between the copper 
contents of leaves collected from the same trees in following seasons is due to the 
earlier time of sampling in the 1937-38 season. 
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From the point of view of disease control it should be noted that in the ease 
of older trees neither the soil applications nor the trunk injections of copper 
sulphate carried out in the early spring effected complete recovery the following 
growing season. It is possible recovery might have been obtained by the use of 
large quantities of material, but injury may have resulted. Applying Bordeaux 
mixture to the leaves produced immediate responses during the season of applica- 
tion, but no residual effect was observed the following season. With young or small 
trees all copper treatments gave very early responses. 

It is suggested that where older trees are to be treated both soil and spraying 
treatments with copper be carried out the first year in order to ensure healthy 
growth. Thereafter soil applications of copper sulphate should prevent further 
occurrence of the disease. 

The investigation has not been carried on over a sufficiently long period for 
Information to be available concerning the quantities of copper sulphate or the 
frequency of applications needed for healthy growth. 

It should be noted that the apple spraying programme practised in this State 
does not include the use of Bordeaux mixture. Had programmes similar to those 
used in countries where Apple Scab is established been in operation, it is unlikely 
that the wither tip’’ disease would have occurred. 

SUMMARY. 

A disease of apple trees locally known as ‘Svither tip” or ^^summer dieback” 
has been described. 

Field experiments have been leported wherein treatments of affected trees 
with copper sulphate by means of soil applications, tree injections and sprays 
have given response. 

No benefit was obtained from the use of other sulphates or from compounds 
of zinc, manganese, nickel and cobalt. 

Copper analyses of leaves from affected and non-affected shoots showed a 
consistently lower copper content in affected leaves. 

It was concluded that the disease is due to a lack of sufficient copper for 
the normal growth of trees. 

Acknowledgment is made of the help of Mr. B. L, Southern, of the Govern- 
ment Chemical Branch, by whom all the copper analyses were conducted. 
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AGRICULTURAL PROBLEMS- 


Agriculturists, pastoralists and primary producers generally, who maj be having 
difficulties of any kind in connection with their production activities, are invited to 
communicate with the Agricultural Adviser of their district of the Department of 
Agriculture, when information and advice will be supplied free of charge. 

Where identification of plant or stock diseases or insect pests is required, full 
details of symptoms should be forwarded and also samples of the diseased plant, 
animal tissue or insect where practicable. Plant tissue intended for examination by 
the Plant Pathologist should be wrapped in paper and not forwarded in airtight con- 
tainers, and plant specimens for the Botanist should be pressed between newspaper 
and dried before despatch. With regard to animal tissue for microscopic examina- 
tion, this should be forwarded in a solution of 10 per cent, formalin, or if of con- 
siderable bulk in a sealed kerosene tin containing a few ounces of formalin as a 
preservative. Living insects should be sent in suitable containers and dead 
s]»ecimens in methylated spirits. 


The addresses and name of Advisers are as follows: — 


Albany 

Bridgetown 

Bun bury 

Gerald ton 

Gosnelis 

Harvey 

Kataiining 

Kalamonda-Holeyatono 

Kununoppin 

Metro]x>litan, Gingin, Chittering 

Mundaring 

Narrogin 

Vaase 


H. R. Povell 
A. FlintoiT. 

M. Cullity. 

N. Davenport (Government Buildings) 

R. C. Owen. 

R. L. Cailes (Fruit) ; A. M. Tindale (Dairying). 
A. S. Wild 

W. H. Read, c/o. Department of Agriculture, Perth. 
W. M. Nuun. 

S. E. Bennett, c/o. Depart.ment of Agriculture, 
Perth. 

V. Cahill. 

A. T. Gulvin. 

J M. Nelson. 


ALL-AUSTRALIAN EXPORT BACONER AND PORKER 

COMPETITIONS- 

Entry forms in connection with the second series of these competitions being 
conducted by the Australian Meat Board are required to be lodged with the works 
managements on or before the 15th April next, and entries should be forwarded 
to works in time for them to be treated and shipped so as to arrive in London 
for judging on 15th July. Pig producers are reminded that such competitions 
provide important publicity for Australian pigmeats in the United Kingdom and 
that the reports of the judges on individual entries are a valuable index to the 
producers concerned of their achievement and a guide to the type required in 
the United Kingdom market. 
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The conditions are as follow: — 

Each entry should comprise three pig: carcases, including heads, bred and 
fattened by the entrant. 

Only one entry of each particular breed or cross will be allowed from each 
entrant. The sire of the entry must be pure-bred and from a litter recorded by 
the Australian Stud Pigbreeders’ Society. 

Weights for bacoiier carcases should be not less than 120 lb. nor more than 
160 lb. dressed and including heads. Weights for porker carcases should be not 
less than 60 lb. nor more than 90 lb. dn'ssed and including heads. 

Prize money totalling .t!25 is awarded by the Board to successful entrants and 
in addition a trophy valued at €10 10s. is competed for. 

No entry fee is charged. 

Entry forms are obtainable from tiu* uMial trade channels, and also on appli- 
cation to the Veterinary Officers of the Department of Commerce in each State, 
and from the office of the Australian Meat Board, at 419 Collins Street, Melbourne. 
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WESTERN AUSTRALIA— DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — The Pruning of Fruit Treett. J. F. Moody. Price 28. 6d. 

No. 38. — Lin$eed or Flax and Its Cultivation, Geo. L. Sutton. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit, J. F. Moody and J. Ramago. 
Price Is. 6d. 

No. 67. — Vermin Destruction, A. Arnold. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

No. 93. — The Home Tanning of Sheep and other Skins, H. Salt. 

No. 101.-~C/O<<on Cultivation. G. L. Sutton. 

No. 113. — Picked Pieces: Classification of Clip, 

No. 116. — The Value of Windmills for Pumping Water in W,A, A. H. Scott. 

No. 121. — Mildew Septoria Leaf Spots and Similar Diseases of Cereals, W. M. Came. 

No. 122. — Codlin Moth : Descriptive Account together with Notes on its Control, L. J. Newman. 
No. 126. — The Rusts of Cereals, H. A. Pittman. 

No. 128. — Woolly Aphis Parasite. L. J. Newman. 

No. 136. — The Use of the Scythe. H. Campbell. 

No. 141. — Breeding a Permanent Flock. Hugh McCallum. 

No. 143. — The Zamia Palm and Rickets in Cattle and The Kerosene Method for Eradicating the 
Palm, A, B. Adama and G. K. Baron-Hay. 

No. 163. — Eradication of Lice and Tick in Sheep. A. McK. Clark. 

No. 164. — Branding the Wool Bale. G. L. Sutton and N. Davenport. 

No. 168. — Thorn Apple, W. M. Carno and C. A. Gardner. 

No. 169. — Bathurst Burr, W. M. Came and C. A. Gardner. 

No. 160. — Cereal Smuts. W. M. Came. 

No. 170. — Paterson's Curse. C. A. Gardner. 

No. 172. — The Annual Birdsfoot Trefoils. W. M. Came, C. A. Gardner, and A. B. Adams. 
No. 173. — Braxy-like Disease of Sheep in We^.rn Australia. W. H. Bennetts. 

No. 181. — Branding of Stock. A. Arnold. 

No. 192. — Root Rot of Fruit Trees due to ArmiUaria Milled. H. A. Pittman. 

No. 198. — Spotted Thistle. W. M. Came and C. A. Gardner. 

No. 213. — Stinkwort. W. M. Came and C, A. Gardner. 

No. 216. — King Island Melilot, W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 217. — Army WormSt Cut Worms and Web Worms. I^ J. Newman, 

No. 219. — Bitter Pit in Apples. W. M. Came, 

No. 220. — Irrigation. A. R. C. Clifton. 

No. 222. — Spring Beetle Investigation. L. J. Newman 

No. 223. — Pink Eye or Ophthalmia in Sheep, A. McK. Clark. 

No. 226. — Subterranean Clover. C. A. Gardner and T. C. Dunne. 

No. 226. — Cape Tulip, W. M. Came and C. A. Gardner. 

No. 228. — Root Rot and Foot Rot of Wheat, H. A. Pittman. 

No. 230. — Bon/e Chewing and Toxic Paralysis of Cattle. H. W. Bennetts. 

No. 231. — Grain Weevils. .1. L. Newman. 

No. 261. — Rutherglen Bug. L. J. Newman. 

No. 263. — Drooping Flowered Clover. T. C. Dunne and C. A. Gardner. 

No. 264. — Sorrel, W. M. Came, A. B. Adams, and C. A. Gardner. 

No. 266. — Climbing Cul-worm or Totnato Moth, L. J. Newman. 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns. G. N. Lowe 
No. 262. — The Blow~fiy Menace. H. McCallum. 

No. 266. — The BlacAerry Pest. G. L. Sutton. 

No. 270. — Subterranean Clover Weevil. L. J. Newman. 

No. 271. — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. 

No. 274. — Nut Grass. — C. A. Gardner. 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr 
No. 280. — Fruit Thinning. G. W. Wickens. 

No. 283. — The Edworm-GaU or Root-Knot Disease. H. A. Pittman. 

No. 284. — The Common Blue Lupin. C. A. Gardner and H. G. Elliott. 

No. 286. — Honey. H. Willoughby Lance. 

No. 288. — Pastures in Areas of Medium Rainfall. G. K. Baron-Hay. 

No. 289.— Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 
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No. 290. — Wax Scale {Ceroplaetes Ceriferua), Anderson. L. J. Newman, B. A. O’Connor, 
and H. G. Andrewartha. 

No. 291. — "'Early Blight** or "Leaf Spot** and the Macroaporium "Storage Diaeaae** of 
Potatoea, H. A. Pittman. 

No. 292. — Cultivation of Oniona, E. T. Morgan, 

No. 294. — Beat Kept Farm Competition — Manjimup. M. CuUity. 

No. 302. — Hirda on Bees and Their Management, II. Willoughby Lance. 

No. 306. — Black Spot or Scab of Apples and Pears, H. A. Pittman. 

No. 307. — Preaeni Comparative Value of Feeding Stuffs. G. K. Baron*Hay. 

No. 308. — Bee Hives. H. Willoughby Lance. 

No. 309. — The Pollination of Orchards. H. Willoughby Lance. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy. C. A. Gardner. 

No. 316, — Bananas. F. J. S. Wise. 

No. 319. — Cape Gooseberry. G. W. Wickens. 

No. 320. — Agricultural Seeds and Their Weed Impurities. H. G. Elliott. 

No. 321. — Cooling of Milk and Cream.. G. K. Baron- Hay. 

No. 322. — Feeding Wheat to Pigs. G. K. Baron-Hay. 

No. 323. — Nitrogen Fixing Bacteria for Leguminous Plants. H. A. Pittman. 

No. 326.- — Apple Curculio. H. G. Andrewartha. 

No. 327. — Wine-Making for Domestic Use. H. K. Johns. 

No. 330. — Chemical Weed Killers. G. R. W. Meadly. 

No. 333. — The Centrifugal Cream Separator. G. K. Baron-Hay. 

No. 336. — Thfi. Export Lamb. Price Is. 

No. 337. — The Principal Inseet Pests of Tobacco. L. J. Newman. 

No. 338. — The Cleansing of Dairy Utensils. G. K. Baron-Hay. 

No. 339. — The Apple Tree and Its Food. Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Sheep. H. McCallum. 

No. 343. — The Apple Curculio. H. G. Andrewartha. 

No. 346. — Relative Food Values. G. K. Baron-Hay and L. C. Snook. 

No. 363. — The Canary Grasses of Western Australia. C. A. Gardner and G. R. Meadly. 

No. 364. — Brown Rot of Citrus. H. A. Pittman. 

No. 366. — Better Dairying Competitions. G. K. Baron-Hay. 

No. 367. — The Pea Weevil. L. J. Newman. 

No. 368. — Clover Springtail Lucerne Flea Investigation, L. J. Newman. 

No. 360. — Web-Worm. L. J. Newman. 

No. 363. — Apple Powdery Mildew. G. W. Wickens. 

No. 364. — Dust in our Agricultural Wools. H. McCallum. 

No. 366. — Home Felmongering Methods. H. McCallum. 

No. 366. — Cheap Silage Conservation. G. K. Baron-Hay. 

No. 367. — Rules Governing the Formation and Operation of Grade-Herd Testing in W,A, G. K, 
Baron-Hay. 

No. 370. — Strangles in Horses. H. McKenzie-Clark. 

No. 372. — Wheat — la it a Suitable Food for Dairy Cows. L. C. Snook. 

No. 373. — The Blackberry or Bramble. C. A. Gardner. 

No. 374. — Points in Purchasing Seeds. G. R. W. Meadly. 

No. 376. — Barley Smuts and Their Control, H. A. Pittman. 

No. 376. — The Peanut — Its Cultivation in W,A, F. J, S. Wise. 

(Reprints from Journal of Agriculture, June, 1933.) 

No. 377. — Seeds and Seeding. G. R. W. Meadly. 

No. 378. — Butter Making on the Farm, G. K. Baron-Hay. 

No. 379. — Frost Injury to Wheat. H. A. Pittman. 

No. 380. — Control of Black Spot or Scab of Pears, Miss Joan Hearman. 

No. 381. — Insect Pests of Fruit Trees and Their Control, L. J. Newman and B. A O’Connor. 
No. 382. — Blow-fly Dressings and Branding Fluids. H. McCallum and W. MeC. Johnson. 

No. 384. — T?te Preparation of the Farmer*a Clip. H. McCallum and W. MoC. Johnson. 

No. 386. — The Milking Coio and Her Pasture, G. L. Sutton. 

(Reprints from Journal of Agriculture, September, 1933.) 

No. 386. — Cow Peas. G. K. Baron-Hay. 

No. 388. — Thrips Imaginia (BagnaU), J. L. Newman, H. G. Andrewartha and B. A. O’Connor. 
No. 389, — The Cleansing of Milking Machines. M. CuUity. 

No. S90.-^2’oa»c Paralysis or Botulism. 

(Reprints from Journal of Agriculture, December, 1933.) 

No. 393, — Pica and the Evolution of a Stock Lick, Geo. L. Sutton. 

No. 395. — Dairy Cattle Improvement Act, 1922, artd Amendment Act, 1932. G. K. Baron-Hoy. 
No. 396.-^i8a9i Jose Scale, L. J. Newman. 
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(Reprints from Journal of Agriculture, itlarch, 1934.) 

No. 399. — A Blower Elevator Attachment to the Chaffcutter, Geo. L. Sutton. 

No. 401. — Virus Diseases of Plants. H. A. Pittman. 

No. 402. — Some Studies in Churn Sanitation. M. Cullity. 

No. 403. — Foliage Baiting and Trapping for the Control of Fruit Fly. L. J. Newmati. 

No. 404. — “ F.A.Q." Criticised^ with a Suggested Alternative. Geo. L. Sutton. 

(Reprints from Journal of Agriculture, June, 1934.) 

No. 406. — Passion Fruit. G. B. Barnett. 

No. 407. — Nitrogen Supply of an Apple Orchard. L. J. H. Teakle, G. W. VVickens, and 
J. Pericles. 

No. 408. — SorghuMt Sudan and Johnson Crass Poisoning. G. R. W. Meadly. 

No. 409. — Couch-grass Mite. L. J. Newman. 

No. 410. — Better Dairying Competition. G. K. Baron-Hay. 

No. 411. — Small Farm Wool-press. H. McCallum. 

No. 412. — Vine Pruning. H. K. Johns. 

No. 413. — MUk Sampling Equipment. H. A. Pittman. 

(Reprints from Journal of Agriculture, September, 1934.) 

No. 416. — Powdery Mildew of Roses. H. A. Pittman. 

No. 417. — Determination of Age in the Horse. A. Shilkin. 

No. 418. — Eulomo Packing Shed. H. Tarlton Phillips. 

No. 419. — Chart Showing Price of Butter Fat. 

No. 421. — Crowing of Sweet Potatoes. W. E. Collins. 

No. 422. — Sodium Arsenite as a Weedicide. G. R. W. Meadly. 

No. 423. — Canada Thistle. C. A. Gardner. 

No. 424. — Factors Influencing the Prod'iiction of Clean Milk. M. Cullity. 

No. 425. — Meadow Hay. H. G. Elliott. 

No. 426. — Some Important Fungal Diseases of Crape Vines and Fruit Trees and Their Control. 
H. A. Pittman. 

No. 427. — Grade Herd Recording, W.A., 1934. G. K. Baron-Hay. 

No. 429. — Mediterranean Fruit Fly. L. J. Newman. 

No. 430. — Effect on Body Weight and Wool Growth of Feeding Sulphur to Sheep. E. J. Under- 
wood. 

(Reprints from Journal of Agriculture, December, 1934.) 

No. 434. — The Dipping of Flocks as a Routine Practice in Sheep Raising. Hugh McCallum. 
No. 435. — Cauliflower Production. W. E. Collins. 

No. 436. — Denmark Wasting Disease. J. F. Filmer and E. J. Underwood. 

No. 437, — General Management of Sheep. Hugh McCallum. 

No. 438. — Vermin Poisoning. A. Arnold and G. Herbert. 

No. 439. — A New Method for the Propagation and Distribution on a Solid Medium (f the Cheese 
Starter Organism Streptococcus Cremoris. H. A. Pittman. 

(Reprints from the Journal of Agriculture, March, 1935.) 

No. 440. — Fumigation. — An Aid to Rabbit Extermination. A. Arnold. 

No. 441. — Skeleton Weed C. A. Gardner. 

No. 443. — SoTne Serious Plant Diseases in Western Australia which are brought about by 
usually High Temperatures. H. A. Pittman. 

(Reprints from Journal of Agriculture, June, 1935.) 

No. 444. — Fig Leaf Mottle. H. A. Pittman. 

No. 445. — Fungicidal and Insecticidal Dusts for use in Market Gardens. H. A. Pittman and 
L. J. Newman. 

No. 446. — The Pineapple. G. B. Barnett. 

No. 447. — A New Noxious Weed — St. John^s Wort. C. A. Gardner. 

No. 448. — General Points in Selecting a Ram. Hugh McCallum. 

No. 449. — The Better Dairying Competition, 1935. G. K. Baron-Hay. 

No. 450. — Poultry Farming for the. Beginner — Failures in Incubation . G, J). Shaw. 

(Reprints from iJoumal of Agricultiire, September, 1935.) 

No. 451. — An Investigation of the Terrace Soils of the Gascoyne River at Carmirvon. L, J. H. 

Teakle and B. L. Southern. 

No. 452. — The Bdellid Mite. C. F. H. Jenkins. 

No. 4W. — The Protein, Ash, Calcium and Phosphorus Content of Western Australian Cereal 
Grains. E. J. Underwood and L. C. Snook. 

No. 455. — Irrigation Head Ditches. R. C. Clifton. 

No. 456. — An Investigation of Plants Poisonous to Stock in Western Australia. H. \V. Beiuietts. 
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Ho. 467. — TAe PUntghing-in of Green Crops. E. T. Morgan. 

No. 468 . — Hoist for Lifting Hay or Green Material. H. G. Elliott. 
No. 459. Oats in the WfiaibeU. R. P. Roberts. 


(Reprints from the Journal of Agriculture, December, 1936.) 

No. 460. — Self-Feeder for Pigs. G. K. Baron-Hay. 

No. 461 . — The VahuUion of Australian Wheat for Commercial Purposes. G. L. Sutton. 
No. 462. — Weedicides^Strengths of Application. G. R. W. Meadly. 

No. 463 . — Grade Herd Recording — Year ending 31 May^ 1935. G. K. Baron-Hay. 

No. 464 . — The Selection of a Draught Stallion. C. R. Toop. 


(Reprints from Journal of Agriculture, March, 1936.) 

No. 466 . — The Schopper Chondrometer and the Estimation of the Bushel Weight of Wheat 
Standard. G. L. Sutton, L. J. H. Teakle and 1. Thomas. 

No. 466 . — The Value of Nitrogenous Fertilisers for Wheat in Western Australia. L. J. H. 
Teakle and L. W. Samuel. 

No. 467 . — Black Spot or Scab of Apples. H. A. Jaques Pittman. 


(Reprints from Journal of Agriculture, Juno, 1936.) 

No. 468 . — Diseases of Rees. H. Willoughby Lance. 

No. 469 . — Waging Disease — Diagnosis^ Prevention and Treatment. J. F. Filmer and E. J. 
Underwood. 

No. 470. — Ducks — Indian Runner and Khaki Campbell. G. D. Shaw. 

No. 471 . — Anthracnose and MotUe Leaf of Citrus in Western Australia. H. A. Pittman. 
No. 472 . — Exanthema of Citrus, Japanese Plums and Apple Trees in Western Australia. H. A. 
Pittman. 

No. 473 . — BeUer Dairying Competition, 1936. G. K. Baron-Hay. 

No. 474 . — Trees and Sh^s — Their Place in the Agricultural Districts. C. A. Gardner. 

No. 476 . — Castration Experiment — Comparison of “ Burdizzo ’* and Knife Methods. F. L. 
Shier and N. Davenport. 

No. 476 . — Grade Herd Recording — Calf Marking Scheme. G. K. Baron-Hay. 


(Reprints from Journal of Agriculture, September, 1936.) 

No. 477. — Soil Erosion and Soil Conservation. L. J. H. Teakle. 

No. 478. — Summer Fodder Crops in the Wheat Belt. R. P. Roberts. 

No. 479. — Grade Herd Recording in Western Australia, 1936-36. G. K. Baron-Hay and B. 
Williams. 

No. 480. — Silage, Ensilage and Silos. Geo. L. Sutton. 

No. 481. — Common Ailments of Poultry and their Treatment. G. D. Shaw. 

No. 482. — Stkkfast Flea and Methods of Control. L. J. Newman and G. D. Shaw. 

No. 483. — Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 484. — Fruit Fly—Ceratatis Capitata. L. J. Newman and C. F. Jenkins. 

No. 486. — Measurement of pH Values of Butter Serum. H, Kietchmar. 

No. 486. — Doumy Mildew (Blue Mould) of Tobacco and its Control by Means of Benzol and other 
Volatile Hydrocarbons. H. A. Pittman. 

Apparatus for Application of Benzol. H. Kretchmar. 

No. 487. — Homemade Grab. H. G. Elliott. 

No. 488. — Manmitis or Mastitis in Dairy Cows. A. McK. Clark. 

No. 488A. — A Preparation of Wool for Market. Hugh MoCallunu 

No. 4$8B. — Pig Feeding Experiment on Tipperary Farm. G. L. Sutton & G. K. Baron-Hay. 
No* ^9.— -Development of the Western Australian Wheat-heU. R. P. Roberts. 


(Beprmts from Journal of Agriculture, December, 1936.) 

No. 480 . — Mow H 0 ±>eoa your Fowls. G. D. Shaw. 

No* 491. — Vs^ul Birds of Wedem Australia. 0. F. H. Jenkins. 

No. 482 . — Dysentery in Bees. H. Willoughby Lance. 

No* Bees. H. Willough^ Lanoe. 

No. and Brown Hard-pan Sous of the Acacia SemiDesert Scrub of Western Aus- 

traUa. L. J. H. Teakle. 

No. i^.-Soih of the Esperanoe Plain. L. J. H. Teakle and B. L. Southern. 

No. 4 M««^jPi 9 i^Bfesding and Management. G. K. Baron-Hay. 

No. 4Mt,-^Tan0fsr Pea. Q. K. Baron Hay 
No* d9B*--^TdbSim Seed-bed posers. A. Sharp. 
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(Reprints from Journal of Agriculture, March, 19.37.) 

No. 499. — Pcisiure DevdopmerU, G. K. Baron-Hay and H. Q. Elliott. 

No. 600. — Lucerne — Queen of Fodder Crops. G. L. Sutton and M. CuUity. 

No. 601. — Preventive and Combative Measures against Potato Moth (PthorirMiea opercvlella). 
L. J. Newman and E. T. Morgan. 

No. 602. — Eggs — How to Forward them to Stores and Market. G. D. Shaw. 

No. 603. — Sowing of Pasture Seeds. 0. K. Baron-Hay and H. G. Elliott. 

No. 604. — Backxiohgical Count of Milk. H. Kretchmar. 

No. 606. — Disinfection of Tobacco Seed. H. A. J. Pittman. 

No. 606. — Hand Lever Boring Plant. A. R. C. Clifton. 

(Reprints from Journal of Agriculture, June, 1937.) 

No. 607. — Diseases of Farm Animals and Their Treatment. A. MoK. Clark. 

No. 608. — The pU Scah. 

No. t)09.— TakeaU and Similar Diseases of Wheat and How to Control Them. H. A. Pittman. 
No. 610. — Notes on iMtnb Marking. Hugh MoCallum. 

No. 51 1 . — Salt {Sodium Chiwide) Content of Rainwater. L. J. H. Toakle. 

No. .612. — The Farm Horse — Hints on Feeding. A. McK. Clark. 

No. 613.^ — Refurnishing of Fruit Trees. V. Cahill. 

No. .514. — Perching. G. D. Shaw. 

No. .515.- -Tofoocco Seed-hed Management. A. Sharp. 

No. 516. — ''Rope'' in Bread. L. W. Samuel. 

No. 617. — Avoid lUdrealing the lAimh. N. Davenport. 

(Pc])rint8 from Journal of Agriculture, September, 1937.) 

No. 618. — Export Bacon Class — Royal Agricultural Show. 1936. G. K. Baron-Hay. 

No. 519. — Western Australian F. A. Q. Wh^at. L. W. Samuel and G. E. Dean. 

No. 520. — Peat Soils and Related Soils of Western Australia. L. J. H. Teaklo and B. L. Southern 
No. 521. — Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 522. — RhizocUynia and Common Scah Diseases of Potatoes. H. A. Pittman. 

No. 523. — Copper Deficiency — The Cause of Enzootic Ataxia {'^Rickets") of Iximbs. H. W. 
Bennetts. 

No. 524. — “ C-u-l-l‘i‘ihg ” Spelh " P-r-o-f-i-t." G. D. Shaw. 

No. 626. — Saline Soils of WeMern Australia and Their Utilisation. L. •!. H. Teakle. 

No. 526. — Invention of the Stripper. Geo. L. Sutton. 

No. 627. — Tobacco-curing Bam. A. Sharp. 
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The following publications may be obtained from the De^rtment of Agriculture, Perth, 
w, appUcation, or ^ be> sent post free to any address in this State on receipt of a remittance 
'for the amount stated : — 

The Management of Poultry under Western Australian Conditions, by W. T. Richardson, 
Poultry Adviser. 

'This is a most useful and valuable book, not only for beginners, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding* Feeding (for stock birds or egg production), 
Incubating, Brooding and Care of Chicks, Marketing (eggs and podtry), and all 
matters of use to the poultry-keeper. It also fully describes s 3 nnptomB of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit heal conditiorts, every poultry-keeper should have a copy by him. Price, 2s. 

The Pruning of FruU Trees, by J. F. Moody, Fruit Industries Commissioner: 

This publication contains numerous illustrations, being reproduction of photographs 
taken in this State, of pruned and unpruned trees, which make the details set out 
in the letterpress particularly easy to understand. Price 2s. fid* 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit Industries 
Commissioner, and J. Ramage, Packing Instructor. 

This publication contains invaluable information on packing and grading fruit for local 
and export markets. It is freely illustrated, and no fruit-packing shed should 
be without a copy. Price Is. fid. 
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Where Shall / Spend My Holidays? 



WESTERN AUSTRAUA 
HRST. 

Health and Holiday Resorts 
Unlimited. 

Full particulars obtainable from : — 

GOVERNMENT TOURIST BUREAU 
28-30 Forrest Place (opp. G.P.O.), Perth 


Telephones : 6 4376 and B 9121. 

Gable and Telegraphic Address — “TOURIST PERTH**^ 

Branch Offices: 

Victoria Quay, Fremantle. Tel. L 2412. 

Railway Station, Kalgoorlie. TeL Kalg. 90. 


SEYBERT J. HAYWARD, Director. 





ERRATUM. 

Journal of A (jricultnre , March, 1938. 

‘‘Hatch Yoni* Chickens nt the Time.’^ 

P. 17, para, (i, line *2: it is obvious that “4/- per bird^^ should read “5/- per 
bird,’’ but a line was omitted which was intended to express that in order to give 
a greater strength to the discussion, a basis of only 4/- per bird would be taken. 

‘‘The Occurrence of Solonctz (Structural Alkali) Soils in Western Australia.” 

P. ill), jiara. 6, line 11: “Teakle (lil37b)” should read ‘‘Toakle and Southern 
(1937).” 

P. 109: Between lines 0 and 7 insert “Teakle and Southern.” 
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RABBITO OR SURFACE TAINT IN BUTTER. 

M. Ctllity, Soiiior Agricultural Adviser, Dairy Branch. 

D. G. Griffin, Bacteriologist, South-West ("o-operative Dairy Farmers, Ltd. 

For several years a butter defect has been present s[)asmodically in West Aus- 
ralian butters which has puzzled those who have been in a position to know the 
conditions operating in the factori(*s producing the affected butters. 

DESCRIPTION OF DEFECT. 

The defect is a d6»finite type of deterioration and has now been shown to be 
similar to other defects in butter throughout the world, known under various 
names. In Eastern Australia it is usually known as ^‘rabbito’^ or as “decomposed 
odor.” Why the name “rabbito’^ should be selected for the defect is not obvious. 
Di IT.S. America and in Eurojie a common name is “surface taint.’’ 

The defect is one in which the aroma and flavoui' suggests a breakdown of 
the protein, and so jmtrefaction, and a])peai's tx) indicate extremely unclean con- 
ditions during manufacture. It first makes its appearance at the surface and 
then gradually penetrates to the centre. The defect is apparently unrelated to 
the cream and develops only after the butter is made. At high holding tempera- 
tures its development may be rapid while at cold temperatures it may not become 
apparent until the butter is brought into warmer conditions. It usually becomes 
obvious in the butter retail trade where the holding temperatures are variable and 
high. 

An offensive aroma on the surface usually is the first indication of the 
trouble. A peculiar sweetish flavour somewhat resembling that of condensed milk 
is sometimes noticed. The aroma quickly accentuates. A freshly cut surface may 
not show the aroma but it usually develops if held for a short period, even over- 
night, After holding the butter at the higher temperatures for some time the 
odor seems to disappear, but by this time the flavour of the butter is such as to 
render it very unpalatable. 

OCCURRENCE. 

The first reference to surface taint butter as such was in Western Canada in 
1919. Since then it has been reported from several other parts of the Dominion. 
It has been described as Limburger flavour in the United States, as a putrid flav- 
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our in Denmark, as a foetid odor in New Zealand and as decomposed odor and 
rabbito in Australia. 

It occurs in butter made from the choicest creams as well as in those made 
from inferior creams, in butter manufactured in well kept factories as well as in 
that made in those not so well kept. It sometimes occurs in one churning and is 
absent from a number of succeeding ones. It may occur in butter made in one 
chui'n and not in another for a period and then without apparent reason or change 
in procedure the trouble will appear in the butter made in the second churn more 
frequently than in that from the first. Pasteurisation of cream has been demon- 
strated repeatedly to have been carried out efficiently prior to its appearance. 
Summer conditions appear more favourable to its appearance although it has been 
eiieouutejTd at all season^. 


HISTORICAL. 

This defect was for a long period attributed to the working of the organism 
Bacillus jluorescens liquifacieus. In 1S99 Gilriith in New Zealand drew attention 
to the possibility of butter which had been of tirst-class quality before export 
being ‘‘uneatable’’ soon after its arrival in London. He demonstrated the pro- 
duction of a ‘‘foetid odor” in butter by inoculating into samples R fluoreseens 
li(]uifaciens which he had isolated from water. The odor ap])earetl in butter in 
3(1 hours when held at 65 deg. F.; in 3 days when htdd in a cold room at about 45 
deg. F. ; while further sam])les held at 32 deg. F. for a month did not show the 
defect but then develoiied the odor in 2 days when kept at a temperature more 
favourable for bacterial growth. 

In 1900 an outbreak of “putrid” butter in Iowa was investigated by Eccles. 
This butter was quite unfit for table lists having a strong disagreeable taste and 
a “putrid” smell. Small samples of this butter inoculated into quantities of sterile 
milk were responsible for the production of a similar smell in the milk but much 
stronger. Two organisms capable of causing the “putrid” condition in butter were 
isolated, the less objectionable one being R. fluoreseens Uquifaciens, The second 
organism was not definitely identified. The creamery troubled with this defect 
was advised to overhaul the whole of its plant and methods, to reject any raw 
material giving any suggestion of the “jmtrid’’ condition, to sterilize the whole 
of the plant, to pasteurise the skim-milk before returning it to the supjiliers, and 
to use a large quantity of butter starter. During this period an extended dry 
spell had been experienced and dust storms were comparatively frequent. At 
about the same time as the suggestions were made the drought broke, bringing 
heavy rains. The trouble disappeared and there is little evidence to show whether 
any or all of the factors mentioned were responsible for the trouble. 

Marker apparently was the first to suggest the term surface flavour for this 
de,fect as it first becomes noticeable at the surface of the butter. He suggested 
that the conditions in butter which were suitable for the development of surface 
taint were bound up with the neutralisation of the cream. 

Sadler and Vallum in their investigations in Canada with surface taint butler 
iwere able to note the conditions at the plants producing the butter. It was obvious 
that contamination was possible following pasteurisation. The water supplies for 
washing the butter were not satisfactory, while it was also shown that micro 
orgmism^ of the Escherichia-Aerobaeter type were reaching the butter during 
Mpiiekmg.. Organisms isolated during the investigation were used in experimental 
itumin^ }>y Sadler knd Cameron. A spore forming milk digesting micro organ- 
ism in combination with one of the Escherichia-Aerobaeter type caiised a condi- 
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tioii resembling surface taint when used in cream neutralised to between .10 and 
.21 per cent, but failed to do so when the cream was churned with a higher acid- 
ity (above .3 per cent.). 

Cordeft and Macy reported that surface taint butter contained large numbei's 
of bacteria and yeasts. Macy inclined to the view that a large coccus form in 
association with yeasts were responsible for the trouble. 

Hood and White of Canada studied surface taint butter and reii)orted that 
during the years 1926-7 all butters analysed contained large numbers of bacteria 
capable of decomposing curd, while the total bacteria and yens! content was 
abnormally high. Routine examinations of butter from creameries affected with 
the trouble usually showed high counts but several low counts were also made. 
They concluded that this indicated inefficient sanitary control. They also showed 
that many samples of butter from unpasteurised cream contained fewer bacteria 
than surface taint butter. 

Trials weie made by inoculating various organisms isolated from Avell water- 
in to pa.steurised neutralised cream and then churning* the cream. In some cases 
the defect wfis appart nt in as short a period as two days. A number of licpiefying 
organisms were shown to be jrresent in the water su]>plies of the creameries visited. 

Shuti concluded that impure* water supplies were responsible for the occur- 
rence of surface taint. He indicated that city cieainerie^ were free of the trouble, 
having pure water supplies, and lhat it was a common defect in butter from rural 
creameries, particularly following prolonged periods, of wet weather. The prin- 
cijial organism present in contaminated water was Ps fiitorescetis, with many other 
putrefactive bactena. H(' showed that surface taint could be produced by inocu- 
lating Pii fluoreacens into sterile butter and holding it at 25deg. V. for 28 days. 

The following suggestions were made for controlling the defect: — 

1. Substitution of pure water for contaminated water for butter making. 

In rural areas this meant the sinking of new deep wells. 

2. Where municipal water supplies were involved or wdiere contaminated 

w-ater from other sources had to be used it w-as suggested that the water 
be heated to a temperature of lOOdeg. F. for 10 minutes and cooled 
before washing the butter. 

3. Cream la* neutralised to .3.’) ])er c(*nt. acid instead of the .2.’) pei* cent. 

acid. This applied to cases w’here it w’as impossible to safeguard the 
quality of the w-ater as indicated in 1 and 2 above. 

Humment show^ed that the B. fluorescent hquif/teiens w’ill grow’ freely in sweet 
butter (p.h. 6.8). H<j also stated that the free fatty acids formed by its attacking 
the fat have a destructive effect on the organism. 

Brown, of New- South Wale-i, leported his investigations of a defect of butter in 
that State referred to as a ^^disagreeable aroina.’^ There seems litt'e doubt that this 
a similar defect to surface taint. Evidence was claimed to show that insanitary 
conditions in factories such as recontaminating foci in churns, w-orkers and other 
W’ooden utensils, and the bacterial action in the butter brought about by this con- 
tamination was at least partly responsible for the aroma. It was concluded that 
the alteration in curdy material causing the aroma commenced before the butter 
was churned, in the putrescent curdy material w-hich exudes from the glands of 
storage vats and churns, and from the crevices in churns and w-orkers, etc. This 
<5urdy materia] becomes thoroughly incorporated in the butter during manufacture 
and there was considered to continue its breakdown, by the action of enzymes and 
bacterial products, producing the characteristic odor of d(H?om})osition. This 
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view was supported by the fact that in the examination of many samples of the 
bad butter putrefactive bacteria were not present in sufficient numbers to cause 
trouble. It was reported that when the wooden surfaeiis with which the cream and 
butter come in contact were thoroughly cleansed the defect disappeared. Par- 
ticular attention was paid to any fat-saturated surfaces and in some cases it was 
necessary to replace articles of equipment which had been allowed to get into this 
condition. 

The mode of occurrence of the defect was consistent with the conditions as 
occurred els(‘where; e g„ its occurrence Avas spasmodic both in relation to time and 
district. It occurred in om* churning and not in another even from the same vat. 

Derby and Hammer undertook an investigation with the object of studying 
(a) the cause of surface taint, (b) the factors influencing its development. They 
stated that surface taint could not be developed by inoculating a nonnal product 
either salted oi‘ unsalted with surface taint butter, hut could be developt'd by inocu- 
lating the defective butter into pasteurised cieam and churning the cream. Prom 
2-4 days was necessary to develop the taint. 

In most cases surface taint butter was unsalted or had a low salt content and 
was held at temperatures very favourable to bacterial growth. 

It Avas also ascertained that the predominating organisms obtained on plates 
prepared from affected butter would not produce surface taint wdien inoculated 
into pasteurised cnam and the cream churned. 

They wi’re successful in isolating an organi-m which tlu'V btdieved was an 
undescribed species, which was capable of producing surface taint when inoculated 
cream Avas churned. They called this AcUromoitncter pnfritarirns. This organism 
was isolated liom many samples but could not be regularly secured from all. Other 
organisms capable of jiroducing the taint Avere also secured. These organisms Avere 
always present in small numbers. 

The organisms which would produce surface taint wpr(‘ gnsatly restrained by 
the use of medium salt percentages and/or butter culture in the making of butter. 

In tria’s earri(*d out with /^• /hioreseeus rancidity regularly and raj)idly de- 
veloped. 

The change in the butter did not resemble surface taint after one* day. 

Comment was made on the variations of surface taint in the various sanp^les 
forwarded for examination. 

In South Australia Locf<' stated that vabhito would develo]) during warm 
weather, in flush periods when insufficient time is allowed for cleaning, after heavy 
showers late in the season, when lumpy cream was not thoroughly mixed prior to 
pasteurising, and in badly worked butter.s. Where the water suiiply was exception- 
ally bad, it would develop at any time other than in very cold Aveather. The degree 
of rabbito was said to vary Avith the amount of contamination, the curd content, 
the temperature and the method of working. Prevention was suggested by the 
control of water, attention to correct acidities and moderate but efficient tempera- 
tures of pasteurisation, the heat treatment of all equipment immediately before 
the cream comes in contact with the surfaces thereof, the thorough cleansing of 
chums and the thorough Avorking of the butter. Pseudomonas fiuorescens Avas 
referred to as an organism frequently found in water and considered a possible 
cause of rabbito butter. 

in Victoria, Loftus Hillsj Seharp and Searle investigated the defect. They 
e^ududed that — 

t. Ko particular district seemed to favour the defect. 

The defect is essentially a summer one. 

3 / The bacterial counts of rabbito butters are extremely high. 
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4. The defect requires time to develop, usually 2-4 days after manufacture 

being required to show its characteristics. 

5. Kabbito butter worked into (1) urisalted sterile butter, (2) sterile butter 

1 per cent, salt, (3) sterile butter 2 per cent, salt, eauscid the develop- 
ment of its characteristics in the inoculated samples. 

6. High salt, e.g. 3 per c<*Tit. and high acid in* the cream, over .2 per cent., 

greatly slowe<l up the change. 

7. A culture of micro-organisms isolated from rabbito butter worke*d into 

sterile butter caused the typical development. 

8. The bacteria were included in factory butter during manufaetun- due to 

inefTective methods of bacterial control, i.e. faulty ])asteurisation and 
subsequent contamination. 

9. (\)ntrol consists of edicient pasteurisation and the minimum of recon- 

tamination alter pasteurisation. 

10. Th(' origin of tlu^ organisms was not located, liut churns wi*re consid<»red 
the most likely .source. Tin* instance of th(‘ d(*fect disappearing when 
a contaminated churn \vas replac(‘d with a new om* was given. 

A wa.rning that other sourc(‘S of infection sindi as tlu* wat(*r supply storagt* 
tanks, cream vats, etc., could b(‘ causing the trouhh' was giviui. 

A later report indicated that rabbito organisms had been isolated from factory 
Avater supplie.^, churns, raw cream and ])asteurised cream. It was considered likely 
that the natural habitat was water. The organisms wove shown to b(* similar to 
those isolated by Hammer and otliers in Iowa, I'.S.A., from surfaeo taint butter 
and to be capable of producing identical characteristics in inoculated butter. The 
])ossibilit> of poor t(‘.\tur<‘ in butter rendering it more })rone to development of the 
defect was made, the eomparatn ely less thorough distribution of the moisture dro}>- 
lets being suggi'sted a^ the r(‘a>on. 

In Western .\nstralia for several vears there have been s])asmodm out breaks of 
deterioration which appeared akm to rabbito or surface taint. Our first record is the 
report of the then Dairy Expert, Mr. P. (i. Hampshire, on his investigation into 
an outbreak of “stinking butter’^ in 1927. He pointeil to in(‘tTicient grading, 
neutralisation and pastimrisation and the quality of the wash W'ater as being 
contributing factors. His refcrcuice to the (pialitv of the butter wuish water is 
interesting: “Sanqiles takcui at the tank and at the churn showed the presence of 
coliform bacteria which would d(!velop trouble in the butter after manufacture and 
undo the Avork of efficient grading and pasteurisation, there being present in the 
water at the top of the tank 200 organisms per c.e. The Avater at the chum shoAAM»d 
2,000 organisms per c.c. Avith coliform organisms present.’* 

The presence of many spore-forming bacteria in the butter Avas interpreted as 
indicating faulty grading, Avhilc a large number of coliform organi.sms in the vat 
after pasteurisation Avas said to indicate faulty pasteurisation. 

In 1931-2 Miss E. A. NcAvton, bacteriologist for the Westralian Fanners, 
Ltd., Pascomi, Perth, carried out a number of ixiutine examinations of 
butter and rinse waters. Some very high counts Avere recorded both from butters 
and from the factory equipment. She referred to a spore-forming organism which 
occurred in the butter samples and in samples from various points in the plant. 
It was suggested that this organism Avas possibly responsible for the poor quality 
of the butter. 

In 1934 another bad outbreak occurred at the same factory and after a careful 
checking of all plant and methods, bacteriological examination indicated undue 
contamination taking place on the cooler. 



JOURNAL OP AGRICULTURE, W.A. 


[3vm^ im. 


il42 


The details of this examination indicated efli(?ient pasteurisation but heavy eon- 


tamination occurring immediately after. 

Total Organisms, 
per e.e. 

B. Coli. 

Cream before pasteuriBing 

Millions 

Present in 1/10 

♦, after pasteurising ..., 

600 

Nil 

V at one end of water cooler ♦ 

1,600 

Nil 

„ in holding vat 

Uncountable 


Buttermilk 

Uncountable 


Butter 

88,000 



* Not from the mixed cream in tlie tray below the cooler. 


Further investigation of this jmint led to the diseovei*y of a hollow flange which 
was full of particularly offensive decomposed cream. When this was cleaned up 
the outbreak of stinking butter stopped. 

RECENT INVESTIGATIONS. 

In 1935 there was a recurrence of the same type of trouble. Following on a 
few churning's being reported as affected, hand churnings of (ream taken from the 
pipe leading to the churns were carried out eacdi morning for om* month. One 
sample was held from each hulk churnitig. During this period three consignments 
were reported as bad. The three samples from tlH‘S(‘ consignments lield in the 
laboratory were also bad, while the samples churned in th(‘ metal hand churn from 
the same cream showed no d(^fe(d. This indicated churn contamination and was con- 
firmed by a test in the factory , It was noticed that the del‘(*ct ap])eare(l regularly 
in butter made from one churn only. The chum was put out of (‘ommission for 
two weeks and during that penod no defect was noticed in the butter. The churn 
was again put into commission and the first churning develo])ed the trouble. As 
the barrel was old it was decided to replace it. 

This was done and the trouble disappeared until early in I03() when the defect 
was again observed, but on this oc(‘a.sion the source of the trouble* was more dii'Tienlt 
to locate. It would appear in butter made from one chum and not in that made in 
the other; then for no apparent reason the trouble would appear in buttter from 
the second churn and not from the fii-st. No consistent evidence was available 
pointing to any one holding vat or any other part of the e<jui])ment. 

Bacteriological surveys of the plant carried out at that time indicated that 
pasteurisation was regularly edicient but also that a certain amount of contamina- 
tion was occurring after, and most of all in the chums. The- table hereunder shows 
the results of two surveys made immediately before and after the plant had been 
closed down for a week for a thorough overhaul. 

( Before Overhaul. ^ r- — After Overhaul. ^ 



Total. 

Ooli ^e.e. 

Total. 

Coli/e.c. 

Main Water before use 

00 

— 

30 



„ in Tipping Vat 

600 

+ 

200 


„ in Neutralising Vat 

850 

4 . 

1,250 



„ after Pasteurising 

40 

— 

100 


„ after Cooling 

250 

— 

22 



„ Entrance Vat 

,, from Vat 2 {iVBxt morning) ... 

500 

450 

- 1 

1 100 


y, from Vat 3 „ „ 

„ from Vat 2 to Churn 1 
„ from Vat 3 to Churn 2 

600 

400 

1,750 

J 

I 

^ 80 



„ from Churn 1 

20,000 

Uncountable 

1,000 

300 

„ from Chum 2 

45,000 

150 

1,000 

20 


» E^nttially it was noticed that it was the butter which was made from the last 
in n vat which most frequently developed the taint. This 
cxteain 4m m a matter of routine washed from the vat to the c^hurn with a certain 
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amount of rinse water. This naturally focused attention on the purity of the 
water supply and althougph the number of organisms present at that time was not 
considered excessive it was decided to treat the water. This was effected by using 
certain chlorine preparations. For a time relief was again experieii('<Hl and.lheii 
on a furth(*r outbreak it was found that the chloiine treatment was not regularly 
effective. For a short time the use of boiled water was tried. However, the seasonal 
increase in cream supplies rendered the further use of a vat for the purpose of 
cooling this water impossible and reliance had to be again placed on the water 
steriliser which was believed not to be fully effective. A short while after the above 
it was suggested that the cause in other ])laces of a butter defect similar to that 
under discussion had been shown to be due to caseiii digesting organisms. A num- 
ber of isolations were made of or^^anisms from agar plates with the addition of a 
small quantity of sterih* <lried bnttennilk and experimental churning.^ with inocu- 
lated cream were carri(‘d out. The resulting butters, though showing higlj counts 
^howed no similarity to the typical condition. 

Sj>as!nodic occurrcmces of the defecr eventually brought the dociMon to put 
down a private bore. This was done and only a few churnings have sinc(‘ been 
affected. These being wit Inn a short ])eriod of the change over of the water sup- 
ply, it app<‘ars reasonable to assume that the causative organisms if water borne 
would then still be present in the factory pipe lines and possibly in ('hums, etc. 
How(‘ver, for Vi months now there has not been a recurnmee at this factoi'y. 

Owing to the fr(‘Cinen<iy with which the defect became noticeable over a 
jicriod of years, considerable attention was given about this time to the possi- 
bility of locating the causative organism and the conditions under which it be- 
came operative. The work commenced with a detailed visual and Imcteriologi- 
(tal examination of the plant, but with no pertinent results. Samples of affected 
butter were obtained for examination, (-ounts made on these samples usually 
gave very high results, but occasionally a bad sample Avould show a lower count 
than good butter made in another churning from the same vat of cream. Counts 
made on gelatine were without exception higher than those made on agar. Isola- 
tions were made of a number of organisms from these plates and cultures were 
used for inoculating i)asteurised cream before churning in a small hand churn. 
.Vmong these was a s|X)re- forming organism which occurred regularly in the 
affected butter. Churnings made with, ci’eam inoculated with these organism*^ 
and with various materials from around the factory which were considered as 
possible sources such as the curdy material from the roller glands in churns, 
dust from ceilings, contaminated water from various places, were generally 
unsuccessful. However, a variety of defects were produced, demonstrating the 
presence of undesirable organisms in the butter or around the factory. Atten- 
tion was then given also to the possibility of locating the bacteria from the 
factory plant or from the wash water. Some failures were experienced through 
the cultures being >hort lived. This proved the case with one particular organism 
isolated regularly frcjin the water supply and which in sterile butter plates gave 
an odour resembling surface taint. This culture was always short lived. This 
suggested the possibility of the causative organism not being persistent in the 
altered conditions brought about in the butter. O^ving to the published refeiv 
<>nces to the effects of B, fluorescem liqnifaciens and of Hammer’s bacteria, 
ticular attention was paid to the possible occurrence of these types and fiVieu- 
tually organisms similar to the latter were isolated from two water supplies. 
There appears to be some variation in types in these organisms particularly in 
the speed of their gelatine liquefication. Experimental churnings with tbnse 
cultures exhibited a similar condition to the typical defect. As a matter .ef 
I'outine hot bottle tests were made daily of the butter made in this factory and 
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on three oe<*.asion8 only did the characteristic aroma become noticeable. One of 
these churnings was reported bad by the retailers and on no other occasion 
were complaints received while these tests were being carried out. 

Regular butter analyses for salt, fat, curd and moisture were also carried 
out during this i)eriod. These showed no significant results. Curd w'as fre- 
quently a little high, averaging 1.2 per cent. An alteration in churning methods 
with the use of break water brought the percentage to .8-.9 per cent. The butter 
showed on an average 1.5 per cent, salt and the cream at churning contained 
approximately .15 per cent. acid. Certain butters from another factory at this 
time showed salt percentages regularly as low as 1.2 per cent, and 1.5 per cent. 
Attention was drawn to the inhibiting effect of salt and curd as reported by 
Hammer, Loftus Hills and others, and it was suggested that the salt percentage 
be increased to 1.75 per cent, and that .2 per cent, -icid be left in the cream 
at churning. This was a temporary measur<‘ to lessen the incidence of the 
trouble at the time. That no further trouble occurred following this instruction 
does not necessarily infer that the move was effective as other factors were 
operating. The s(»ason was changing from summer to autumn with its cooler 
temperatures and there was an increase in the quantity of butter being manu- 
factured. Further, there had Iwien an alteration in the water supply at the 
principal factory, which now was obtaining its supplies from a private bore. 

The water suj)ply at one factory from which the organism was isolated was 
known to be ]>oor and that it was necessary to take some ste])s to improve it. 
Arrangements have been made to sink a private bore and the results will be 
awaited with interest, although it is several months since any trouble has been 
experienced there. In this factory also during a ]>eriod when the defect was 
appearing, a very serious focus of contamination was discovered in a water 
pipe line where an accumulation of stale cream was available as a food reservoir 
for any harmful bacteria whieh might have ])een iwesent in the cream or in the 
water. 

In anothcM* factory, two churnings were found to be affeeted roeently and 
although there had been reason to sus]>ect insanitary conditions some weeks 
prior, surveys had shown the e(|ui]>nient to b(‘ in reasonable condition a few 
days before the outbreak. On investigation it was found that there was a strong 
possibility of the water sujjply being eontaiiiinated at that time. Tn this case 
water is drawn from a town scheme. The town r(‘servoir tanks at one time we?'e 
cleansed regularly every few weeks, but for some reason this cleansing was 
overlooked for about a year. It transpired that the delayed cleaning took place 
the day before the first case of bad butter was made. No further trouble has 
been experienced. 

In one other factory an organism has been isolated from the wash water 
similar to that referred to earlier and there appears little doubt that it is the 
causative organism either alone or in combination with other organisms or 
certain conditions. 

At this factory where consistent trouble was experienced for a fortnight, 
attention was given to the manufacture of the butter in order to be sure that 
moisture incorporation was thorough. This Avas done because of an incident 
in the manufacture of what resulted in the first case exj)erienced at this factory. 
Owing to a breakdown in the wash Avater supply a churning Avas left standing 
at the grain stage for some time and OA^entually lesulted in a greasy, fairly moist 
Gutter, This butter Avas considered unfit for sale in its then condition and it 
wail decided to reAvork it by adding a few boxes at time to succeeding chum* 
iq|gs. Tills procedure Avas carried out and the butter from each of the churnings 




June, 1938. J 


JOURNAL OF AGRICULTURE, W.A. 


145 


so treated fell rai)idly in quality. The incident was brougrht forcibly to memory 
when the sequence of bad reports was received. But when the bad reports con- 
tinued after the original churning had been disposed of, other possibilities were 
considered. The possibility of the faulty texture contributing to the trouble was 
accepted and instructions were given to the buttermakers to be particularly 
careful in seeing that each churning was thoroughly worked. T^ater, in going 
through this factory's records it was seen that in approximately 70 per cent, txf 
the cases, the butter had had only one working. That is, when the butter was 
worked dry and the first moisture test taken, it was found that no additional 
water was required to bring the quantity up to reejuirements. The butter was 
then removed from the churn with no further working (it being the busy season). 

A further interesting point also arose from an examination of the records. 
In addition to the 70 per cent, rabbito butters among those receiving only one 
working, there was an additional 20 per cent, of these butters which were packed 
specially for the metropolitan retail trade and were to be cut by a special 
Benhill automatic machine. Butters going through this machine need thorough 
incorporation of moisture, otherwise appreciable loss occurs in the proeeso of 
cutting. It appears reasonable to assume, and this assumption is supported by 
the manager of the factory, that this butter would receive special working as the 
buttermakers knew of its destination because of the type of box into which it 
was to be packed. Tn those cases where the moisture vras low the second working 
apparently distributed the bulk of the water in much finer condition. After 
attention was given to thorough working no further trouble was experienced. 

Some space has been devoted to an account of the defect in other countric's 
and other parts of Australia in order to emphasise the point that the trouble is 
not unique to our State or, as has been suggested, to one factory. It is known 
that butter of this tyi^e has been manufactured at practically all factories in this 
State. The trouble of course becomes most evident when it appears in butter 
made from choice cream in factories which consistently make good-quality butter. 

TENTATIVE CONCLUSIONS. 

The? conclusions from the information available are that: — 

1. The defect is of ba<*terial origin. 

2. The causative organism is }>robably water borne. 

3. Foci of contamination are built up in the factory from initial con- 

tamination from the water. The most likely place for these foci is 
in the churns, between the staves in the worker glands, in the 
workers themselves, or in any other place where a lodgment of cream 
or other food material may occur. 

4. Faulty manufacture probably assists in the development of the 
trouble. Thorough working safeguards quality. 

5. High salt content and high acidity in the cream at churning apparently 

retards development of the fault. 

While it must be realised that the whole story of this defect is not known, 
sufficient information is available to enable us to make suggestions for the control 
of the defect. 

It is known that the heat resistance of the organisms responsible for the 
condition is not high and that ordinary pasteurising temperatures will destroy 
them. Therefore if pasteurisation is efficient there must be sources of contamina- 
tion throughout the plant. It appears likely that the principal primary source 
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of the organisans is the water and so steps to purify the water supply are neces- 
sary. This can be effected by various types of steam and chemical sterilisers and 
•bacterial filters. Where steam sterilisers are used, regular attention is necessary 
-to make sure that they are working efficiently. Probably the most efficient system 
fs the use of chlorine gas direct into the water supply. 

There are many points in the various machines with which cream and butter 
come in contact which could be serious contaminating centres. Care is essential 
in order to be sure that satisfactory systems of cleaning and sterilising are em- 
ployed. This appears to be particularly necessary in the chums, where prolonged 
heat treatment seems the most satisfactory method. 

The percentage of salt used appears to have some bearing on the control of 
bacteria in butter and evidence is available to show a relationship with the develop- 
ment of surface taint. The majority of butters with this defect appear to have 
low salt content. In actual trials, Hammer showed that butter with 1.5 per cent, 
of salt and a low moisture content did not develop the condition. Loftus 
showed development with 2 per cent, salt in sterile butter, but with 3 per cent, 
salt the condition was definitely retarded. It seems probable that some other factor 
was also operating in the cases cited, probably the number of lactic organisms 
present or the actual acidity of the butter. 

Temperature is of course a controlling factor of bacterial develoj^ment. Low 
temperatures may prevent d(*terioration in heavily contaminated samples, while 
higher temp^^'ratiires would allow a rapid breakdown. In the retail trade, however, 
it is normal for butter at same stage to meet higher temperatures, and therefoi'e 
it is particularly necessary to manufacture butter having only few organisms 
capable of causing change. 

The texture of the butter or the degree of working appears to be an imi)Drtant 
factor in the development of bacterial troubles, and there have been indications 
that ^^rabhito’^ is related to the texture or the fineness of distribution of the water 
droplets. In measures suggested for the control of the defect therefore it is neces- 
sary to include attention to this aspect. The smaller the droplets of moistuie in 
butter, the greater the number that will be sterile, and the smaller the amount of 
food material that will be available at the water fat junction, it being reasonable 
to assume thit migration of organisms from one droplet to another does not take 
place. 

In conclusion, the suggestions made may be summarised as under : — 

1. Pasteurise efficiently. 

2. Keep plant in a sanitary condition. 

3. Purify the water supply, 

4. Work the butter thoroughly so as to obtain a fine water incorporation. 

If these are applied efficiently it should safeguard against any breakdown of 
this type. 

ACKNOWLEDGMENT. 

The writers desire to thank the South-West Co-operative Dairy Farmers Ltd. 
and particularly Messrs. L. M. Bentley and H. M. Lister for the facilities made 
available and the assistance given readily at all times in their endeavours to gain 
further light on this problem in Western Australia. To Mr. Scharp, formerly of 
the Victorian Department of Agriculture, their thanks are also extended for for 
warding cultures of rabbito organisms isolated in Victoria, and to the Plant Patho- 
logist,r/Mr. H. A. Pittman, and the Dairy Bacteriologist, Mr. H. Kretehmar, for 
diScua^ion f rom time to time during the progress of the work. 




Joke, 1938.] 


JOURNAL OP AaBICULTUKE, W.A. 


147 


1 . 


2 . 


3. 


m 

4. 


5. 


6 . 


7. 


8 . 

9. 


10 . 


11 . 


12 . 


13. 


14. 


15. 


REFERENCES. 


Gilrutli : 

Bacterial Examinations for the Dairy Science, N.Z. Dept. Agric., 7th Rept., 
1899. 


Eccles ; 

la. Agric. Exp. Sta., Bui. 59:50, 1901. 

Marker : 

Information to H. A. Derby cited in la. Agric. Exp. Sta., R. Bull. 145. 
Sadler & A’ollum: 

Nat. Res. Council Canada, Rept. 16, 1926. 

Cordes : 

Cases cited O. Hunziker Butter Industry, 2nd Ed. 

Macy : 

Cases cited O. Hunziker Butter Industry, 2nd Ed., page 493. 

Hood & White; 

Canada Dept. Agric., Pamp. 91, 1928. 

Sliutt : 

Sc. Agric., TX-;n6, 1929. 

Rumment : 

Int. Dairy Congress, 1931. 

Brown ; 

Agr. Gaz. N.S.W., 39-843, 1928. 

Derby & Hammer; 

la. Agric. Exp. Sta., R. Bull. 145, 1931. 

Lock ; 

Journal S. Aust. Dairy Factory Managers & Secretaries^ Assoc., 1931. 
Loftus Hills, Scharp & Searle: 

Journal Victorian Dairy Factory Managers & Secretaries’ Assoc., 1934, 1935. 

P. G. Hampshire: 

Dept. Agric. Records, 1927. 

E. A. Newton: 

S.W, C’o-(»i), Dairy Fanners Ltd. Records., 1931-2. 


''THE JOURNAL OF AGRICULTURE" 

will be supplied free on application to any person in the State who is fol- 
lowing Agricultural, Horticultural, or Viticultural purauits, and to Agricultural 
Societies or Associations. 

A charge of One shilling and threei>eiice per copy will be made for the 
Journal to i>ersona other than the foregoing, who do not reside in the State. 
These applications, accompanied by the reipiisite amount, must be forwarded to 
the Under Secretary, Department of Agriculture, who will also receive all cor- 
respondence dealing with the conduct of the Journal. 

Editors of Agricultural and Uountry pat>ers are inviteil to reproduce any of 
the articles contained in this Journal, providing the usual acknowledgment is 
made. 

If you are not receiving the Journal, which is issued quarterly, and wish to 
do so, please forward your name and postal address to the Under Secretary, 
Department of Agriculture, Perth. 



1^ JOUBNAL OF AGRICULTURE, W.A. [Juxe, 1938. 

SOME FACTORS AFFECTING SEED POTATOES. 

By E. T. Morgan, 

Officer in Charge, Potato Branch. 

[The following article is the text of an address broadcast through Station QWF of 

the Australian Broadcasting Commission on Friday 25#h February , 1938,] 

The opinion is held widely among potato growers that a variety of potato, if 
oontinually grown under the same soil and climatic conditions, will inevitably 
deteriorate, and that if the yield, quality and disease-resisting powers of the 
potato crop are to be maintained, it is necessary that new varieties which have 
been raised from true seed, should be introduced from time to time, or that a 
change of seed should be frequently made from different soil and climatic condi- 
tions. Many different opinions, .however, are held regarding the ultimate cause 
or causes of this so-called deterioration and I want to discuss some of these in the 
light of the results of experimental work dealing with the subject which have been 
carried out in Scotland during recent vears (vide Scottish Journal of Agriculture, 
No. I., Vol. VI.). 

The experiments referred to were carried out for the purpose of obtaining 
information regarding the effect of — 

(1) Continuously selecting large, medium or small sets. 

(2) Continuously selecting seed from large plants and from small plants. 

(3) Using sued obtained from a good crop and from a t>oor crop. 

Large, Medium and Small Sets. 

In the experiments ref(‘rred to thiee varieties of potatoes, representative of 
well-marked types — AbuiidaiH^e. British Queen and Great Scot — were used. Three 
sizes of tubers of each variety were selected from the ordinary crop. The large 
tubers selected were twice the size of the medium, so that when these large tubers 
were cut in two with the medium size uncut, the sets w’ere the same size and weight. 
On the other hand the small sets selected were half the size of the medium sets. 
All thrcjc were then planted under identically the same conditions and the same 
method of separation was practised in subsequent years; that is, every year the 
large sets were selected from the plants arising from the large sets, medium plants 
arising from medium sets and small from plants from small sets. 

After a five-year period the averages wbrked out at- - 
Abundance. 

Large sets, 16 tons 7 cwt per acre; Medium 15 tons 6 cwt., and Small 
15 tons. 

British Queen. 

Large 15 tons 18 cwt.. Medium 16 tons 7 cwt., and Small 15 tons 7 cwt. 
Great Scot. 

Large 17 tons 3 cwt., Medium 17 tons 13 cwt., and Small 15 tons. 

Regarding these figures it may be pointed out that the medium sets have in the 
main ^ven rather the heaviest crop and that the lightest crop, on the other hand, 
has bean; got from the use of small sets. Generally it is found advantageous to 
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use good sized seed (2 to 3 ozs.) rather than small, because with the larger food 
store in the seed the plant gets a better start and the crop is almost invariably 
heavier. The important fact stands out that the relative yields from the thrt'e 
classes of sets were practically the same at the end of the five-year experimental 
period as they were at the beginning. If selection in this way has any effect at 
all, it would naturally be cumulative, but there has been no falling away in yield 
from the use of the small sets, nor any addition to the yield from the use of the 
medium and largt* cut s(»ts. That is to say, the continued selection of the small 
sets has not led to any deterioration; neither has the continued selection of the 
large sets led to any improvement. 

It was further observed in each year when the crop was harvested that the 
proportion of small tubers from the small sets was not any greater than from 
the medium or large sets. Indeed, it was noted that from the large cut and from 
the small sets there was rather a larger proportion of what may be* termed show 
specimens than from the medium sets. In the case of the small sets, in one or two 
seasons there was considerable dilUculty in getting a sufficient number of small 
tubers to continue the trials. 

One point of interest which emerged in these trials, but which has no direct 
bearing on the subject under discussion, was that the crop from the medium sets 
not only tended to be the largest, but it also ripened slightly earlier than that 
from the large cut and small sets. 

Seed from Large and Small Plants. 

As many growers stiU hold the opinion that improvement can be effected 
in a potato variety by taking sets from specially selected, large, strong growing 
plants, and that, conversely, deterioration can be brought about by selecting 
tubers continuously from small weak growing plants, a further series of experi- 
ments was carried out for the purpose of testing more fully and accurately how 
far these ideas are justified. In this case, a number of strong growing plants 
and a number of small plants were selected from an ordinary fieild crop of the 
same variety. Special care was taken to see that all the selected plants were 
entirely free from disease. Tubers of exactly the same size from each class were 
then taken and planted separately in drills alongside each other. In the first year 
it was found that the tubers from the strong growing plants gave^ise to both large 
and small })lants, as also did the plants from the small specimens. The same system 
of selection was practised in subsec juent years — each year tubers from the best 
plants, the progeny of tubers from the best plants being selected on the one hand 
and the progeny of the smallest plants from tubers of the smallest ])lants on the 
other. An examination of the table of results shows that the average yield of 
tubers from the selected large plants at the commencement was 3 lbs. 11 ozs. and 
from the small se’ectc'd plants only I 2 V 2 ozs. In subsequent years, however, the 
average yield ])er plant from both classes was almost identical and in the last year 
of the five-year exiierimental term was in the case of the large plant selection 2 
lbs. 3 ozs. and in tlie case of the small plant selections 2 lbs. 2 ozs., the difference 
being almost entirely negligible and being more than covered by the ordinary 
experimental error. 

A closer examination of the table of results show^ed, too, that in the case 
of the small plant selections quite as large a yield w^as had from some of the 
plants as from those in the large plant selections. Even after five years of con- 
tinued selection along these lines the average yield from the large plants did not 
improve, neither was there any falling away in the yield from the selection of 
small plants. It is noted, too, that there was no difference in the average weight 
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of the tubers from the hvo series. These fijrures (I am quoting the text of the 
table of results) prove conclusively that no improvement has been effected by the 
continued selection of sets from large plants and that, so long as the plants are 
healthy, deterioration need not necessarily follow where sets from small plants 
are continuously used. 

These results are quite in keeping with the ideas generally held at the pres(*nt 
time regarding selection within pure lines. A potato variety or strain that has 
originated from one single plant is a pure line in the strictest sense of the term, 
and inside a pure line it has been proved that continued selection can effect no 
change. The only possibility of improvement or deterioration in the potato, or 
indeed in any plant that is progagated asexually, is where bud variation takes 
place, but all authorities agree that bud variation is so rare, except perhaps as 
regards colour, that it need scarcely be taken into consideration at all in this 
connection. It is true that many claim to have improved a pure strain by single 
plant or single tuber selection only, and have evidently succeeded in doing so, 
but in such eases it will probably be found that the weak plants dealt with were 
weak simply because they were attacked by some such disease as mosaic or leaf 
roll, or that the crop at the outset was really a mixture, and that the selection 
was what is known as ‘h’ogueiiig” and therefore any improvement effected was 
merely brought about by the elimination of the above quoted virus diseases or of 
inferior varieties. 

Seed from Heavy and Light Crop, 

A further series of experiments was conducted to find whether potato sets 
from a heavy crop would give a better return than seed from a light crop of the 
same variety and grown in the same soil. Five varieties were planted in a field 
where part was heavily manured and part left unmanured. At digging time tubers 
of the same size were selected from each plot. These were planted in alternate 
drills in a plot manured and cultivated in the same way, all over, so as to elimi- 
nate, as far as possible, any differences arising from inequalities in the condition 
of the soil. The result table shows that th(3 seed was obtained from an average 
12-ton crop from the manured section and six tons in the case of the unmanured 
section. In the following season, however, the yields from the seed from these 
two crops were practically the same, the average being 17 tons 4 cwts. and 17 
tons 9 cwts. We see, therefore, that the treatment given to the crop from which 
the seed was originally selected had no effect whatever on the productive powers 
of the seed itself. Grown under the same conditions of soil and manuring , no 
permanent hereditary change has taken place leading either to imi>roveraent or 
to deterioration. 

These results are interesting and go to show once again that deterioration is 
caused mainly by virus diseases. In these experiments it has been stressed that 
potatoes entirely free of disease had been picked as seed for the trials. The virus 
disease problem is not so great in Scotland as in some other countries, owing to 
tlie fact that the colder and perhaps more cultivated positions suppress many 
sucking insects which are responsible in the main for the transmission of such 
diseases. That better yields are obtained from the large and medium seed sets 
over those of the small sets has been demonstrated in this State in the summer- 
grown crop, but under our winter-planting conditions the size of the seed does 
not seem to be so important. This may be explained by the fact that the drier 
soil in the summer may draw some moisture away from the seed and the larger 
tM f$6t more is it able to stand a certain amount of such drainage which would 
be dettiHieptal iu the case of the small set. 
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With the idea that seed potatoes from small plants^ provided they are healthy, 
are just as good as seed from large plants, I am quite in accord, and this is demon- 
strated each year in the Denmark area. The seed crop for swamp planting is 
generally grown under adverse weather conditions from March to August ami 
the tops in the main are small. Where sheltered conditions obtain growth is 
better, but the seed from the smaller plants does just as well as seed from the 
larger plants. 

Now, under our climatic conditions we do find a weakening of vigour. Thi.s 
may or may not be temporary. In the ease of our so-called “thready eye/' w'herc 
the tubers send out thin thread-like shoots instead of normal ones, if such are 
planted there is no progeny to carry on with. Where a weakening of growth 
takes place, as it often does if continually grown in light classes of soil, such 
weakening, if free of virus troubles, is temporary only and the vigour is regained 
if it is again planted in heavy soil. This is demonstrated by the fact that some 
of the potatoes produced in the lighter peaty swamps in the Albany area, when 
planted in the South-West in the hill crop, show quite weak, willoM^^ growth, 
but when planted again in Benger Swamp or other heavy soil, the seed shows 
a “pick up^’ in vigour. There is little doubt that where crops mature in light soil 
under very high temperatures, as well as “thready eye,” vigour temporarilv 
suffers, but looking at the results of the experiments quoted we may consider that 
if a potato variety is kept pure and free from disease and is grown under suitable 
.soil and climatic conditions there need be no deterioration. T may conclude by 
(pioting that at Marybrook, near Busselton, some growers have not had a change 
of seed for ten years; attention has always been paid to rogueing of the seed plot, 
of course, and their crops are just as good, or better, now, than they were ten 
years ago. The winter and summer crops are gi’Own on practically the same class 
of soil, but in spite of this the seed still retains its vigour, thereby suggesting 
that such soil and climatic conditions are suitable for continued production. 


CLEAN MILK COMPETITIONS, J937-38. 

Conducted in the Balingup and Manjimup Districts* 

B. Williams, Agricultural Adviser (Dairy Branch). 

During the last season from November to January, two Clean Milk Compe- 
titions have been conducted with the object of ascertaining the quality of milk 
as delivered to the cheese factories in Balingup and Manjimup, resjieetively, 
and, wherever passible, to improve upon the jiresent high standard of lu'od action. 
The first competition of this nature to be held in the State was conducted at 
Balingup in 1936, the success of which was clearly evidenced by the resultant 
improvement in the quality of the milk being supplied for cheese-making. 

In 1937 the Manjimup Dairy Produce Company made available a sum of £r> 
together with a trophy of the same value for a continuous competition to be 
held over a period of five years. 

In order to retain permanent possession of the cup, a supplier must win the 
competition for two consecutive years or, alternatively, gain the highest aggre- 
gate of points over the five-year peridd. 

It was arranged that the competition should be adjudicated by an officer 
of the Department of Agriculture, whose decision would be final and also would 
provide an opportunity for the Department to come into contact with any diffi- 
culties arising in those districts from w’hich the milk supply was drawn. 
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In order to judge the reliability of each supplier in maintaining the stan-* 
dard of quality, it was neceeaary to make three visits to each cheese factory. 
Accordingly inspections were carried out at Balingup on the following dates: — 
16th November, 1937, 21st December, 1937, and 2(>th January, 1938; and at 
Manjimup on 18th November, 1937, 23rd December, 1937, and 27th January, 1938, 
respectively. The date of each visit was not announced, thus eliminating special 
precautions being taken in the production and handling of the milk; thus the 
samples taken were truly representative of the supply of each comi>etitor. 

The actual judging was based upon the results of two tests, one physical 
and the other biochemical. The former, the sediment test, is one in which 
500 c.c, of milk are pumped through a fine cotton wool pad. This pad will remove 
any foreign materials, curds or slime from the milk and also absorb any colouring 
fluid, to some extent, which may be present, thus giving a visible indication of 
the quality of the sample. For the latter the reductase test was used. This 
involves the principle that the dye methylene blue, in suitable concentration, is 
discolourised by reducing substances naturally present in milk, when the quan- 
tity of available oxygen is exhausted by living bacteria. The rate at which 
lactic and other acids are formed, and the rate of decomposition of proteins and 
fats present in the milk is approximately proportional to the number of living 
bacteria present and the rate at which they are working — this latter factor 
depending very largely upon the temperature. Thus the keeping quality of a 
sample may be determined by noting the period necessary to reduce the colour 
of the methylene blue. Milk, it must be remembered, is an excellent medium for 
the growth of many types of bacteria. When gaining access to milk, many of 
these organisms will render it unfit for human food in a very short time, if the 
temperature is suitable to their growth. Thus the reductase test is in effect a 
measure of keeping quality based upon the initial contamination with bacteria 
and their subsequent rate of multiplication. 

A standard procedure was adopted, using methylene blue of concen- 

tration. One C.C. of this solution was placed in a test tube and 9 c.c. of tihe 
milk sample added, giving a final concentration of when the two were 

mixed. This quantity is sufficient to impart a light blue colour to the milk. The 
sample was held at room temperatures and examined every 15 minutes until the 
dye was entirely discolourised. The time was noted and points awarded as 
indicated by the graph included in this article. For the purpose of the compe- 
tition, it was decided to allot a maximum of 40 points for the sediment test 
and, 60 points for the reductase test. The scoring of the sediment pads was 
based upon the quantity and type of extraneous matter present, i.e., dust, hairs, 
scales, insects, curd, blood, chaff, etc., and the relative amount of injury which 
they may cause to the milk. 

The following tables show the results obtained in the competition at each 
centre : — 


T\blp. 1. 

BALINGUP CLEAN MILK COMPETITION. 



Competitor. 

November. 

Beoember. 

January 

Grand 

TotBl, 

300 

Points. 

Sedi- 
ment 
Test 
40 Pts. 

Redne- 

iase 

Test 

60 Pts. 

Total 

100 

Points. 

Sedi- 
ment 
Test 
40 Pts. 

Reduc- 
tase 
Test 1 
60 Pts. 

Total 

100 

Points. 

Sedi- 

ment 

Test 

40 Pts. 

Rednc- 
tase 
Test 
Oti Pts. 

Total 

100 

Points. 

1 

H. ftcarr 

34 

40 

74 

80 

tM) 

00 

37 

60 

07 

270 

2 

G. Blythe 

30 

60 

00 

25 

00 

86 

32 

60 

02 

267 

"“3 

N. Baxter 

33 

60 

03 

82 

40 

72 

30 

60 

00 

264 

4 

W. Grime .... 

23 

60 

S3 

31 

10 

.50 

32 

60 

02 

225 

5 

E. Chiirehtlt . .. 

33 

60 

98 

28 

0 

28 

37 

60 

07 

218 
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T\BI.K 2. 

MAXJIMTIP CLEAN MILK COMI^imTION. 


I^Ihco.I 


Coin|M»tit«r. 


1 




l)e|K>t No. 1 
K Eaton 
a. Vimi 
\V. Arnott 
K. (L Aii'^thi 


November. 

Jierember 

.taiomry. 

Sedi- 

ment 

Test 

40 Pts. 

'*-1 'I'll.?' 

«! pf». 


Rediif- 
ta«e 
Test 
(to Pts. 

Tot ill 
100 

Points, 

Sedi- 
ment 
Test 
40 Pts 

1 UlMlUC- 
1 Uise 

1 Test 

(to PfH 

35 

(•() 

05 

35 

(U) 

05 

33 

00' 

1 33 

60 ; 

03 

28 00 

88 

28 

1 (to 

31 

m 1 

01 

20 

(tf> 

80 

23 

' 00 

35 

60 ; 

05 

24 

(to 

i 84 

20 

! (to ' 

27 

00 1 

87 

32 

(to 

1 (»2 1 

20 

(to 


100 


Urand 

Total, 

300 

Points, 


H;t 
MO I 
MO 1 


283 

26ft 

263 

y 25ft 


The total number of entries received was 115, i.e., 58 in Balingrup and 77 in 
Manjimup. The winners in each district are to be congratulated upon the pro- 
duction of a very high quality product which s])eaks well for their cleanliness 
and attention to d(*tail so necessary in the warmer summer months. 

The following grai)h shows the method of allotting points for the reductase 
test : — 


Table 3 

Reductase Test. 



necessary for complete 
reduction of colour. 
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While coiidiKitiiig the tests, several points of importance became evident, 
ami these may be summed up as follow: — 

1. Sediments composed chiefly of flne dust, which had not dissolved into 

the milk, did not appear to impair keepinu: (juality seriously. 

2. Sediments containing hairs, scales, etc., indicated a milk of poor 

keeping quality. 

3. Sediments containing albuminous and cheesy curds indicated a milk 

of very inferioi keeping (luality. 

4. A general brownish discolouration of the pad indicated ])oor finality. 

Possibly dirty rinse water or blood from unhealthy cows would be 
the cause. 

5. The mixing of night and morning milk in the one can causes quicker 

souring than either the night or morning milk separately. 

6. Albuminous matter was most frequently tiaced to herds containing 

sick or freshly calved cows. 

7. The keeping of milk at low temperatures av/s hg iar the greai^est 

assurance in mainlaining a high standanj of ijaaiitg. This point 
was very clearly shown on one occasion following' a hot sultry night, 
when those farmers chilling their milk as a routine practice showed 
out to great advantage over those whose milk was not efbciently 
cooled. 

The following tables show the number of supplieis delivering milk at the two 
centres and the numbf'r of good, fair, and poor (juality samples obtained 
respectively. 

In table 5 it will be noticed that tlH‘ percentage of good quality milk rose 
fi'om 21 per cent, to 37 per cent, over a period of three months, also the pfucentage 
of poor quality milk decreased from 34 per cent, to 10 per cent, over the same 
period. This clearly shows that, despite the drier and hotter conditions experienced 
ill the summer, it is possible to obtain good results when special care is paid to 
srnitation and the maintenance of the niinimuui possible temperatures throughout 
a I phases of production from the drawing of the milk from the udder to its 
dc ivery at thi* factory. 

It W’ill be noticed that, both at Balingup and Manjimup, the quantity of poor 
cyraiity milk being delivered during December rose considerably. The reason for 
this was probably the hot sultry conditions experienced which were coincidejit 
w~th the time of testing and resulted in many samples scoring only low points in 
the reductase test. This alone is a very sound argument in favour of cooling the 
milk as soon as possible to as low a temperature as can be obtained. 

Considering all competitors as a whole, it was pleasing to note that the amount 
of foreign material present in the samples, as shown by the sediment test, was 
considerably reduced in December and particularly in Januaiy. When one calls 
to njind the general conditions prevailing in these areas in January, one would 
expect to And a greater amount of foreign material, as the pastures are drj' and 
air is heavily laden with dust. This indicated that considerable attention was 
paid to tie protection of the milk from the air and with good results. 
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Table 4. 

ANALYSIS OF MILK SUPPLIED TO THE BA LI NOUP CHEESE FACTORY ACCOKDINO TO GRADE. 


Grade. 


Good — SO-KH) 

Fair — 40-70 „ 
Poor — 0-,^0 „ 


Balihgup. 


SainpleH in each Grade. 


N«vc*iul»er. 

December. 

.Janiuiry. 

No. 

»„ 

No. 


No. 

<»/ 

/O 

S 

21 

3 

8 

14 

37 

17 

45 

14 

37 

20 

53 

13 

.34 

21 



10 


T%bi.k 

ANALYSIS OF MILK SUPPLIED TO THE MANJIMUP (’HERSE FAC 10 It V .\( ‘COR DING TO OU\T)E. 

MAN.1IMUP. 


Samples in each Giade. 


(Dade. 

I 'November. 

December 

January. 

J No. 


N«). 


No. 

% 

(■lood — 80-100 point". 

; 30 

17 

20 

39 

23 

33 

Fair — 40-70 ,, 

11 

14 


7 


30 

Poor — 0-30 

30 

30 

40 

1 r>4 , 

1 

1 25 

1 ! 

37 

i 


Table 0. 

TABLE SHOWING THE NUMBER AND PERCENTAGE OF SUPPLIERS IN EAC H GRADE OVER 
A PERIOD OP THREE MONTHS. 



(Dade. 

Balimrup. 

1 Munjimup. 

No ol 
SupplIerM. 

Percentane. 

No. of 
Su]>i»liprs 

1 

1 

j Percpntaj?e. 

Good- 

-240 300 points 

3 

K 

8 

! 10 

Fair - 

-120-230 „ 1 

28 

74 

50 

1 65 

Poor 

— • 0-120 „ 


18 

10 

1 25 


The Competition has shown that it is not difficult to jiroduee milk of high 
quality, provided that careful attention is paid to detail as re.uards cleanliness in 
every operation during its ])roduction and handling. 


INOCULATION OF SHEEP AND CATTLE AGAINST TOXIC 

PARALYSIS. 

The Department of Agriculture desires to advise farmers that it will no longer 
supply the vaccine for the inoculation of sheep and cattle against toxic paialv-is. 
Persons desiring vaccine should forward their orders direct to the Chief Quarantine 
Officer (General), Department of Health, General Post Office Buildings, Perth, 
who will in future have control of supplies. 

Owners are advised to inoculate their sheep and cattle during August or Sep- 
tember in order to give them the necessary protection for the summer months. 
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THE PEA WEEVIL, BRUC2IUS PISORUM (LINN)- 

By L. J. Newman, Government Entomologist 
and 

H. 0. EjJv»(n'T, Agricultural Adviser (Dairy Branch). 

The spread of this pest has undoubtedly bc»en brought about per medium of the 
sale and distribution of infested seed. In spite of the regulation which reads as 
follows: — “No person shall sell, supply, distribute, deliver or dispose of any field 
peas, to any other person, unless and until such field peas have been fumigated with 
Carbon-bisulphide in such manner as effectually to render the same free from the 
disease of Pea Weevil/’ there have undoubtedly been large (juantities of infested 
seed sold and carried into previously clean areas. 



Fig. 1. — Pea Weevil: a, beetle; b, grub; c, pupa. 
True length of beetle shown by line at 
its right. (Chittenden IT.8.D.A. Year- 
hoolCf 1898.) 


The method of attack' adopted by this insect renders control in the field econo- 
mically impossible. The eggs are laid by the adult upon the outside of the young 
pea pod. The resultant larvae which issue immediately bore their way into the 
young developing seed and there ensconce* themselves, slowly f(*eding and growing, 
reaching the adult winge<l stage Avhen the seed matures. 

The establishment of the Pea Weevil has rendered the growing of field peas 
(Pisum spp.) unprofitable for seed production. 



Pig. 2. — A.~-*-Showing exit hole of adult weevil. B. — Adult weevil 
within pea ready to emerge. C. & B,— Infested peas 
showing typical indication of the weevil within. 

OriginaL 
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The same iiusect also attacks the eommoii garden pea but as this vegetable is 
eaten in the tender green stage, the young developing weevil grubs within are so 
tiny as not to affect the flavour or food value'. If, however, the garden peas are 
allowed to mature their seed, the weevil will be found to be present in varying 
numbers according to the period of the year when they are grown, si)ring crops 
being the worst affected. 

We have proved that tliis pest confines its attack to the field and does not, like 
grain weiwils, continue to increase in storage. For further information concerning 
the life history and measures for control in stored s(»ed, see the Departmental 
Leaflet No. 357. 

In efforts to control this insect in the field, a series of jdanting trials was 
designed and carried out by the co-operation of the officers of the Dairying, 
Irrigation and Entomological branches during the 1936 season. 

The object of these tests was to prove whether it was possible to overcome the 
trouble by varying the times of sowing The results were not conclusive but 
encouraged the belief that by departing from the normal planting period (July) and 
sowing later, the percentage of infestation of the seed could be considerably reduced 
if not entirely prevented. 

During 1937, a new set of fi(‘ld planting experiments was planned and carried 
out on the pro])erty owned and farmed by Mr. T. Tyrell, of Waterloo, situated on 
the South-Western Railway. The variety of pea used was that known as the Dunn 
Field Pea. 

The variety usually grown in this area is the White Brunswick. The reason 
for using the Dunn Pea was that it was difficult to obtain weevil-free seed of the 
White Brunswick type. 

An ar(*a of IV4 acres, capable of being irrigated if necessary, was selected. 

This land was previously under i)asture, mainly subterranean clover and prior 
to tRat had grown field peas. 

The land was divided into fi\e i/4-acre plots and sown 011 the following 
dates: — 

Plot 1. Normal jdanting period July 20th. 

Plot 2. Sown August 16th. 

Plot 3. Sown September 3rd. 

Plot 4. Sown September 20th. 

Plot 5. Sown October 4th. 

The peas were planted at tlie rate of 2 husheU i>er acre with superphosphate 
2 cwts. per acre on all plots. 

The first four sowings w^(‘re grow-n under natural lainfall. Plot 5 received one 
irrigation on the 23rd November but should the necessary late spring rains not 
eventuate it might be necessary to apply an earlier Avatering. 

The plots were kept under careful obser\’ation during their growing period and 
the following results noted: — 

1. That the normal July sowing and the August planting were seriously 

attacked and injured by Red Legged Earth Mite, Lucerne Flea, 

Ixmper Caterpillar, and Climbing Cut-worm. 

2. That the early September sowing suffered in a progressively less degree 

from these pests. 

3. That the late September and early October sowings were not seriously 

injured by these pests during their growing period. 



m 


JOURNAL OF AGRICULTURE. W.A. 



In regard to the Pea Weevil, it was demonstrated that the crop from the* 
mid- July planting was the most seriously affected. Up to 30 weevil eggs per pod 
were observed and most of the pea blossoms were damaged by the beetles feeding- 
upon them. The August sowing, which podded in late October, was also tound to 
be seriously infested, indicating that planting during that month did not overcome 
the trouble, the adult weevils continuing to be active. The September and October 
plantings flowered and ))odded during November and early December showing 
considerably less infestation. 

When the crops ripened a representative sample of seed was gathered front 
^ch plot and carefully examined for the presence of weevil. 

Plot 1. Normal mid- July sowing showed 92.5 f'r infested seed. 

Plot 2. Mid-August planting 73% infested seed. 

Plot 3. Early September sowing 42% infested seed. 

Plot 4. Lat<‘ September sowing 45% infested. This is a slight rise oit 
the early September planting which experimentally could 
be regarded as negligible. 

Plot 5. Early October sowing 9% infested seed. 

Summarising the results, it was found that the early sown peas are more 
susceptible to the attack of Red Legged Earth Mite, Lucerne Flea, Looper Cater- 
pillars, Climbing Cut-woims and Pea Weevil. 

Observations of the crop yields of each plot indi<*ated that the variation in the 
planting periods did not reduce the returns per acre. 

The extra cost involved in the one irrigation of the October-sown crop wash 
offset by the greatly lessened percentage of weevil infested peas stripped. The 
possibility of using this Information may provide in the wetter and irrigable areas 
a means of reducing the serious damage caused by the Pea Weevil and the other 
pests mentioned. 

The Department proposes to continue these experiments on a larger scale 
during the coming season. 

Further, in an effort to determine whetlu'r the wx»evil could be overcome by 
substituting other fodder plants, the following were experimentally tested at the 
Denmark Agricultural Research Station: — 

1. Tangier Pea { Lathams tan git anus). 

2. Lathyrus saliva. 

3. LoiUhyrus annus. 

4. Vida saliva. 

5. Vida atropurpurea. 

6. Vida momniha. 

7. Grey seeded Vetch (Vida sp.). 

8. Small seeded Horse or Tick Bean (Vida fnha). 

9. Lentil (Brvum lens). 

10. Austrian Winter Pea (Pisum arvense). 

The growth of these crops was closely watched. When ripe a representative 
sample of seed was collected and with the exception of the Austrian Winter Pea 
(Pisum arveme) were found to be immune to Pea Weevil (Bruchus pisorum). It 
was thus demonstrated that this pest oonfmes its attack to the Pisum group of peas. 

^ ^ The .most outstanding varieties of those tested w'ere the small seeded Horse or 
Tiefe Bea^> Tangii^ Pea, Vida saliva, Lathyrus annus, and the Grey-seeded Vetch* 
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WL T* PADBURY TROPHY COMPETITION- 

I. Thomas, Sii[)eiintendent of Wheat Farming-. 

This competition, which i> oraaniserl by the Royal Ajfii cultural Society, was 
inaujrurated in 1930, and was luade possible by a generous donation by Mr. M. T. 
Padbury, a pioneer farmer of this State. 

The trophy is a handsome shield and will he awarded to the competitor gain- 
ing the highest average yield of wheat per inch of rainfall during the conventional 
growing period (May to October) for any five years during the })eriod of the 
.competition (10 years). The winner of each year’s competition is, however, ]>re- 
sented with a replica of the tro[)hy. 

The conditions under which the competition is conducted are as follow: — 

1. The competition will commence with the 1930-31 harvest and continue 
for a j)eriod of 10 years. At the end of that period the trophy will be awarded 
to the competitor who has taken part in the competition for at least five years, 
and who obtains the gitatest mean average acre yield per inch of rainfall during 
the conventional growing period. The mean average yield will he computed from 
the results of the five seasons in which the com})etitor ] produced the highest acre- 
yield per inch of rainfall during the growing period. In the event of a tie the 
competition will continue between the leading competitors until an advantage is 
gained by orn* of them. 

2. The conventional growing jjeriod for any year will be that decided upon 
and announced by the Royal Agricultural Society. For the first year, and until 
further notice, it w’as decided that it would be from 1st May to 31st October, 
inclusive. 

3. Until the end of the competition the trophy will be in the custody of the 
Royal Agricultural Society, and will be displayed at any agricultural exhibition 
held by that society. 

4. p]ach year the competitor who obtains the best average acre yield per 
inch of rainfall during the conventional grooving period will be a\varded a replica 
of the trophy. His name wdll also be inscribed upon a small shield affixed to the 
trophy. 

5. The rainfall upon which the aw'ard will be made will bo determined by 
the Commonwealth Meteorologist from the district records, and his decision in 
this matter wjll be final. 

6. The competition will be limited to those farmers who harvest at least 
^)0 acres of wheat for grain. Where a competitor is financially interovSted in the 
crops grow i on one or more farms, he will be required to supply details regard- 
ing the production and marketing of the crops on same, and, though usually the 
award will be made upon the results from the farm nominated by the competitor, 
the Royal Agricultural Society may require that the crops on these farms be. 
included in the competing area. 

7. The average yield will be ascertained from the total area — including self- 
flown crops — harvested for grain, and determined from the actual amount of 
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wheat sold, as shown by the delivery dockets, plus the amount retained for seed, 
for home use or for any other purpose. 

8. The me^od of judging will be as follows: — ^At a convenient time the 
area harvested for grain will be measured and the quantity of wheat on hand 
ascertained. On or before 31st January the farmer will be required to furnish 
the judge with a sworn declaration as to the quantity of wheat sold from the 
eompeting holding or holdings, and the amount retained for seed and othe^ pur- 
poses; the statement regarding the amount sold to be supp>orted by agents’ 
dockets. The judge, after satisfying himself as to the correctness of this state- 
ment, will compute the average yield per acre per inch of rainfall during the 
growing period from the information received. 

9. The judge will be appointed by the Director of Agriculture, and his deci- 
sion will be final. 

10. Nominations for this competition will be received by the Royal Agricul- 
tural Society up to the 31st October each year. 

The eighth year of the competition has been completed with the 1937-38 harvest 
and the results for that season are now finalised. The winner was Mr. R. M. 
Jones, of Shackleton, with the excellent average yield of 3 bushels 16 lbs. per 
inch of rainfall from an area of 241 acres. lie was closely followed by the pre- 
vious yearns winner — Mr. F. C. West, of Toompup — with 3 bushels 7 lbs., and the 
Hon. T. Moore, of Indarra, the winner in 1935, with 3 bushels 2 lbs. 

The results for last season (1937-38) are given in the table below: — 


^T. T. PADBURY TROPHY (X)MPETITION. 
1937-38. 


Competitor. 


Address. 


JUiinfall 

during 

Growing 

PerlcMl. 


Yield. 


Area 

Harvent^d. 




Average 

per 

Acre. 


Average per 
Inch Orowng 
Period Rain. 


.lones, R. M 

West. F. C. 

Moore. Hon. T. 

Bland, C. O.* 
McCormack, T. B. 
Perkins, 0. C. 

Barr, I). F. 

Bremner, J. B. dr Sons 
Creagh Bros., Ltd. . 


Shackleton 

ToompnT» 

Indarra 

Corinthian 

Nungarin 

Belka 

Shackleton 

Oorrigln 

Nungarin 


pointa. 

acres. 

bus. 

lbs. 

bus. 

lbs 

bus. 

lbs. 

665 

241 

6,229 

24 

21 

42 

3 

16 

1,027 

218 

6,976 

27 

82 

0 

3 

7 

904 

246 

6,768 

24 

27 

28 

3 

2 

470 

7.53 

0,880 

0 

12 

23 

2 

42 

717 

376 

6,801 

0 

17 

26 j 

2 

26 

670 

789 

12,252 

24 

15 

32 

2 

19 

716 

4^2 

7,860 

24 

16 

19 

2 

17 

744 

874 

14,441 

6 

16 

.‘M 1 

2 

18 

632 

1,007 

1.8,437 

42 

18 

2 • ! 

1 

2 

7 


* This entry snifered losses from hall damage, but, under the conditions of the eompetitioa any assessed 
losses cannot be included in the yields. 


The average yield per acre of the nine entrants was 19 bushels II lbs., and 
the average yidd per inch of rainfall during the growing period was 2 bushels 
37 lbs. 

In Table 2 particulars are given of those competitors who have taken part 
in the competition for three years or more and, therefore, are still able to compete 
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for tho re(|uisite five years, as stipulated in the conditions, before the termination 
of the competition with the 1939-40 harvest: — 

M. T. PADBirtlY TROPHY RESl.'LTS, 1930 37 (Incm sivu). 

('ompetilorH uho have Comitefe'i for three or more yearn. 


(’ohipptktir. 

A»hlrnss. 

A\oraffc Yield f*er inch of’ Orowin^ 

Period Hainfall. 







1 





1930. 1 

1931. 1 

1 1932. 1 

I 1933. 

1934. 

! 1936, 

1936. 1 

1 

1937. 



bus. ib. 

bus. Ib. 

bus. li). 

Inis. lb. 

bus. lb 

bus. Ib 

bus. ib. 

bus. lb. 

Allen Hros, 

Ka^t K umininin 

2 11 

*2 23 


2 2« 

3 1 



.. 

Atkins. F M A .1 L. 

.roiierdine 

2 41 

3 0 


3 39 

4 29 

i 



Barnett, L T ('. 

WHlK(K)lan 

2 4S 

2 19 

2 34 

2 .58 





Breinner, .J . K . A Sotw 

Ourriviii 

1 6.5 

2 10 

1 4S 

2 32 

2 37 

2 12 

1 49 1 

2 13 

Butcher, (> ,F. 

Pithara 



2 42 

1 68 

4 8 



.... 

Crcaffh Bros T t«l 

Niinuariti 

2 20 

2 I« 

1 4.3 

2 12 

2 41 



2 7 

Horsiniui, H. A Son** 

Hillmrin 

I .53 

2 0 

1 .5 

2 49 





Manuel. (\ ,J 

Mukinbtidin 

2 44 

2 10 

2 .5 

2 6 

3 4 

1 

1 

... 

Moore, Hon T. 

1 iidurra 


2 47 

2 33 

.3 6 


4 « 

1 

3 2 

Nottanie, H. It. 

Tanimin 


2 3« 

2 21 

3 23 1 

1 4 13 

1 



Prowsf K U 

Dortdlakine 

I 1 42 


1 1 31 


3 13 

1 

[ 1 


ScuddliiK, N 

Knlin 



2 4 

2 10 * 

“ t'l 

i - 

1 36 


SnilUi, (' A Soil'' 

Yardinj! 

2 21 

2 29 


1 

\ 3 .57 




Snell, (' A Son 

VaiiReenan 

2 29 



2 64 I 

1 2 37 


1 


Stewart, W 1’., 

tlnowanKerup 

1 1 .52 

2 3*^ 

1 .54 

2 65 ' 

2 30 




Strnnvre, F. 

1 Yardlnts 

1 2 3fl 

1 2 « ' 


1 2 48 j 

1 2 33 


1 48 


White, R H. 

(Uumantrerup ‘ 

1 1 51 

! 2 4.5 ; 



2 47 

2 25 j 

! 


Williams F, A. 

1 Manuowitie 

1 3 23 : 

1 2 2.5 1 

1 34 i 

i ! 
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CYSTS IN SHEEP* 

K, McK. Cl^rk, L.V.S(*., 

Chief Veterinary Surj>eon. 

The attention of sheep breeders is drawn to the infestation of sheep with 
tapeworm eysts. It is reported that up to 12 per cent, of tin* earcases from some 
flocks are infested. The position is so serious that some effort should be made to 
minimise this infestation so as to avoid the g:reat economic loss which is oceurrin^, 
and which will continue unless some effort is made to prevent this infestation. 
Fortunately, the methods of prevention ai’e not difficult, i)ut recpdre that the dof^s, 
and particularly sheep dojrs, should be treated at least once in three months. 

The tapeworm cyst {Cysticerms ovis) is a cloudy coloured bladder-like forma- 
tion distended with fluid which may be seen particularly on the out(*r surface of 
the liver. It is also found deeply seated in the heart and other muscles. These 
cysts are the intermediate stage in the life cycle of the tapeworm (Taenia ovis) of 
the dog. The dog, and particularly the sheep dog — because of its association ^vith 
shoeiJ — is spreading the cyst through de]msiting the tapeworm segments in 
the water supplies or on the pastures in its droppings. From there they are taken 
up by the sheep. It is obvious, therefore, that in order to minimise the infestation 
of sheep with these segments the dog should be rid of the worm by treatment. It i.s 
recommended that dogs should be treated at least once in three months with 2 grains 
of powdered Areca nut for every pound of the dog’s weight, or 1 grain of A recoline 
Hydrobromide dissolved in 2 ounces of water; give one tablespoonful of this solu- 
tion as a dose for a 201b. dog. The whole couree of this treatment will not cost 
more than 6d, per annum. Care should also be taken that dogs are fed only with 
cooked meat. 
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PREPARING SHEEPSKINS FOR MARKET* 

By Hugh M(?Callum, 

Shoe]) and Wool Inspc'ctor. 

There is g*reat need for more* care in the treatment and j)ackinjf of sheepskins 
for market. Many consi^nnu‘nts forwarded for sale an* ^^arelessly prepared and 
<jons4»quently receive a lower classification. This is unnecessary and reveals bad 
inanag:einent. A little mon* can* on the i)art of th(* fanner will result in a hand- 
some profit due to the increased jirice j)er pound of the coiisipiment. 



Fig. 1 . — Skinning the carcase. 


Exe(‘pt in the cases of skins from dead sheep, ribby and grass seed pier<*ed 
«kins, any classed as “damaged’’ indicate bad methods of skinning, drying, preserv- 
ing or packing. These methods may result in cut or tom skins, weevil eaten, sun 
dried or shrunken and wrinklofl skins. 
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The loftses incurred by forw^arding these inferior skins for sale may^be easily 
avoided if, in preparing the skins, the following general methods are adopted by 
the farmer. 


SKINNING. 

Excessive use of the knife is a bad practice, and with tu*complished skinners 
its use is restricted to as few parts as possible. It is usual to commence by insert- 
ing the knife under the skin at the knee of the foreleg and opening down to the 
point of the brisket, then up the throat, the other foreleg being done similarly. The 



Fig. 2. — Final operation of skinning. 


akin should be lifted off the brisket and punched off over the belly, finally cutting 
down from the hocks to under the tail and skinning around the butt. From this 
point there is usually no further need of the knife for skinning, only for cutting. 
T^en the sheep is on the hooks the skin is cut down from between the legs to the 
brisket and then carefully pulled off from the back with punching, down to the 
back of 'the head and cut off with the ears still attached. Bee Figs. 1 and 2. By 
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punching wherever possible the danger of cutting the pelt and tlie likelihood of 
attachments of fat, which make preserving difficult, is decreased. It is v(*ry desir- 
able to prevent th(* wool from becoming bloodstained, and this is facilitated by 
allowing the sheep to bleed fully before eomniencing to skin. Wash off all blood 
before it dries and wring out the wool. 


DRYING AND PRESKRVINO. 

The fr(*sh skin should be stretched out flat under sheltt'r in a desirable shape 
as indicated by fig. .‘1. Care should be taken to prevejit the edaes of the pelt rolling 
in and it should be stretched out well at the neck. Tt usually takes six or more 



Fig. it. — Laying out the skin. 


hours for the pe!t to set and it should then be painted with an anti-weevil solution. 
See Fig. 4, Special care should be taken in painting the edges and neck. There 
are many effective arsenical washes being used for this ])uri>os(*. A solution of 
sheep dip, too, is suitable. 

Although the above method is preferable, in some eases there is a shortage of 
available floor space and fresh skins can be placed over rails* See Fig. 5. Never 
store skins on top of one another as they sweat. 

When the paint is dr>^ the skin should be hung lengthwise over a rail under 
shelter with flesh side up, allowingGhe trotters and legs to hang down either side. 
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Bee Fig:. 6. Not as in Fig. 7. The skin .should be sheltered from sun and rain^ 
both of which damage the ] elt. 

PACKING. 

When the skins arc dr^^ and tli<*i*e are sufticient to make a bundle, all trotter.s 
should be cut off and the skins folded along the hack line with the wool outwards. 
See Fig. 8. They should be placed on top of each other with the folded back line 
alteniately on either side. The neck end should also be alternated and all end^ 
tucked in. See Figs. 9 and 10. The bundle can be weighted or levered down ami 
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Fig. 5. — Placing the skin on a rail. 



Fig. 6.~-8kin properly hung to dry. 


168 


JOUBNAL OP AGRICULTUBP, W.A. [Jumb. 1888. 



Bg. 7 .— irnnt way. 



Fig. 9. — Properly folded, 
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Fig. 14. — 'Ready for market. 


BACTERIAL BLIGHT OF BEANS. 

H. A. J. PiTTTiiAN, B.A., B.Se.Agr. (Hons.), Dip.Ed., 

Plant Pathologist. 

Prior to the lO.’lO-.'ll season Ihe ^‘Canadian Wonder‘d beau crops (Phaaelolm 
vulgaris, L.) in this Staif» had always been, so far as is known, quite free from any 
bacterial disease. Jn November, 1930, however, complete losses of crops of this 
variety were caused at Maddington, by a disease which was readily diagnosed as 
a ^‘bacterial blight,^’ the major part of the losses, if indeed not all, apparently 
being due to the bacterium known as Phytomonas medicaginis var. phaseolicola. 
The seed from which these crops were grown had been obtained from Orbost, 
Victoria, where a huge bean seed-raising industry had been established, which at 
that time supplied practically all the ^^Canadian Wonder’^ bean seed planted in 
Australia. 

Shortly after the first outbreak of the disease in this State, news came to hand 
per medium of the Eastern States press that total crop failures had been reported 
during the 1930-.31 season from South Australia and many parts of Victoria, due 


Junk, 1938.] 


JOU RNAL OF AGRICULTURE, W.A. 


173 



I Iff. 1. — Wilts of “Rod KidTioy“ bean plants one month after inoculation with various 

bacterial pathogenes. 

The plants were inocMilated at the first leaf node. A, Phytowonas mnlicagitna var. 
liidfteohcola ; B, cheek; (\ Phyt, yhaficoU var. fuscans; D and E, two stiains of Phyt^ 
phaseoli ; F and G, two strains of Phyi, flaccA^nfaciens, 

B represents a perfectly healthy iininoculated control plant pliotographed on the 
saiiie scale as the others. 

jHvrkholdery **Thv BacUrial Diseases of the Bean/' Cornell UniversUy 
^OHr. Kxpf. ftta. Memoir 127, April, 1930.) 
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to the ravages of a bacterial blight. This disease, caused by Phytomonaa medieaginis 
var. phaseolieola, has since been reported from New Zea and (W. D. Reid, N.Z. 
Jotirn, Agric, Vol. 43, No. 6, Dec., 3931, pp. 408-415) and Queensland (L, F. 



Fig. 2. — Pods of *^Red Kidney^' bean showing 
lesions caused by Phytomonas medicaginis 
var. phaseolicola, ' 

(After Burkholder^ ^*The Bacterial Diseases of 
the Bean,** Cornell University Agric, Expt, 

8ta, Memoir 127, April, 1030.) 

Mandelson, Queensl. Agric, Journ,, Vol. 37, Part 2, pp. 128-33, Feb. 1932), and it 
has led to very severe losses in the big bean-growing district of Gosford, New South 
Wales. 

Samuel (Journ., Dept. Agric , South Aus., Vol. 34, No. 7, Feb., 1931, p. 746) 
records a bacterial spot of beans in South Australia as being probably due to 
Phytpmonas medicaginis var. phmeolicola. 
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Since the first occurrence of the disease in this State, devastating losses have 
occurred at Nedlands in extra early crops of Canadian WondeF’ beans, and also 
of the same variety at Geraldton, Balcatta, Spearwood, and other places where 
niarket^gardening activities are extensively practised. 

SYMPTOMS OF THE DISEASE. 

On entering a fieJd severely affected Avith bacterial blight, the first impression 
gained is that the germination has been very irregular, and that the affected plants 
are suffering from nitrogen starvation combined with the effects of an exceedingly 
severe drying wind, a though it may be very well known to the observ^er that neither 
of these things could possibly be the cause of the trouble. In a number of patchcis 
where the disease obviously first appeared, all that will be left of the affected plants 
will be a feAV stiff stems with shrivelled and dried-out leaflets still hanging to, in 
some cases, or else fallen from, the leaf stalks or petioles, which usually remain 
stiffly erect. A number of the plants may have grown little, if any, further than 
the seed-leaf stage. 

A number of the leaves may have fallen away from the plants at the abscission 
layer near the base of the leaf-stalk (petiole), while in other cases the leaflets will 
have dropped oft* with their oAvn stalks (petiolules), leaving the petioles projecting 
stiffly into the air. The swellings at the base of infected petioles may be very much 
watersoaked in appcarain^e and still quite green, even though the end of the petiole 
is browned and shrivelled. 

If the weather conditions are moist at the time, or if the plants are growing in 
a very moist situation, or have been recently heavily watered with a sprinkler, 
beads of bacterial slime may be found exuding from the joints or nodes on the stem, 
just below the bases of the petioles, or from the w^oimds left by the falling away 
of the leaflets, leaves or cotyledons (seed leaves). Elongated, very irregular, 
slightly sunken, brown lesions with a reddish-brown margin may occur on the stem, 
and a more or less complete brown girdling of the stem with a reddish margin and 
considerable bacterial ooze may be located at the point where the st*ed leaves were 
formerly situated. Some of the leaflets which have not yet dried out may show a 
considerable number of rusty-brown, more or less confluent, small irregular lesions 
between the veins, the remainder of the leaflet having a very sickly, nitrogen- 
starved, mottled appearance. Such leaves are frequently very ragged at the margins 
and “shot-holed^’ in appearance. Small, dark-gi’een, watersoaked, or brownish dead 
areas may occur on the leaflets, each spot being surrounded by a comparatively 
enormous pale-green halo. The presence of this characteristic halo has led to the 
disease being known elsewhere as “Halo Blight.’’ 

Affeel(‘d pods may show one to very numerous more or less circular dark 
gr(*en wat(*rsoaked lesions, from which bacteria may exude in beads in moist 
weather, in a very moist situation, or when placed for a day or so in a moist jar. 
These areas later on may dry out and become more or less reddish or brown in 
colour. The diseased areas may run together and cause malformation and withering 
of the infected pods. 

Early sown and late autumn crops are generally the most severely affected, 
as cool, moist, atmospheric conditions ai;e more favourable for the spread of 
the disease than hot, dry condition.s. The danger from bacterial blight is greatest 
in the localities which would otherwise be the most suitable for the production of 
very early crops, that is in the frost-free coastal areas and picked spots close to the 
Swan River or other favoured locations. The disease is apparently spread about 
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in the field from the primarily-infected plants by driving rain, hail, overhead 
watering, insects, or cultivation and harvesting operations when the plants are in 
a moist condition. The spread of the disease in the field under suitable conditions 
may bo exceedingly rapid. 

CONTROL. 

The disease is carried by the seed, and the only known control measures are 
to plant seed harvested from disease-free crops, on new land, or land that has not 
grown an infected crop for at least three years; or to plant resistant or immune 
varieties. 

Since infection is not only carried on the outside* of the seed, but actually in 
a number of eases inside tin* seed coat, adequate seed disinfection is im])Ossible, 
as any treatment severe enough to kill the bacteria within the seed coats would 
also kill the seed. 

The appearance of the see<l may give no indication as to whether the disease 
is present or not, as iierfectly hcalthy-looking seed may be carrying sulficient 
infection to give total crop failure under suitable climatic conditions. 

Bacterial blight can only be detected with any (l(‘gree of certainty in the .seed 
by a long and tedious laboratory investigation, or, better still, by actually growing 
a representative sample of the seed in disease-free soil prior to the jilanting of the 
bulk, and carefully observing the test seedlings for any signs ol* disease. In the 
seedlings bacterial blight may bo recognised as small diseased spots which develop 
on the cotyledons (or seed leavers), which are attached to the top of the stem when 
the seedling stem appears above ground. 

In view of the disastrous result that almost inevitably attends tht* introduction 
of even a small percentage of infected seed on to a property, growers who know 
that their land and crops are clean are strongly advised to raise their own seed, 
even though it may he contrary to their practice and inclination to do so. It is 

important to remember that bacterial blight is carried almost solely by the seed, 
and properties that are now clean may therefore bo kepi so jierhaps indefinitely 
by the expedient of planting only clean seed. 

Clean seed may be obtained from an originally diseased line*, by growing a 
crop during the hot dry weather, i)rovided that artificial waterings, if nect^ssary ai 
all, are kept down to the irreducible minimum, and that the diseased plants are 
pulled out and Imrnt as soon as noticed. To inhibit spread ol’ the disease from 
atfeoted to healthy plants tin* seed should be much more widely spaced than if a 
commercial crop were being groAvn. Frequent inspections should he made as soon 
as the seed has germinated, and any weak or sickly plants, as well as plants with 
.spotted stjed leaves, or with blight spots on the leaves or stems, should be carefully 
removed and immediately destroyed by fire or boiling, the hands then being care- 
fully washed several tijnes in carbolic soap or rms(‘d in inetbylatc'd spirits before 
handling healthy plants. Bean plants should never be worked amongst when any 
moisture is present on the leaves, as infection may easily be spread in this way. 

The plants being grown for seed purposes should be sprayed frequently with 
4-4-50 Zinc Bordeaux Mixture, prepared in the usual way except that half of the 
capper sulphate normally used is replaced by an equal weight of zinc sulphate. 
(See Leaflet .S14.) 

. Growers who.se crops are infected should burn all diseased plants, and should 
not plant the infected land to any susceptible variety of beans for at least three 
years. ^ 
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Regarding varietal mscrptibiliig , Dr. R. J. Noble, Biolojrist, Department ot' 
Agriculture, Now South Wales, in a letter to the writer dated 13th November, 1931, 
says — 

‘‘Bacterial blight of bean has been very prevalent in this State during the 
last two seasons, and at f»reseiit is so widespread in Canadian Wonder crops 
that only limited supplies of beans are reaching the market. The disease first 
came under notice in this State in 1928. 

“Field observations have been made by this Departmenl on relative? 
resistance in about 200 varieties and selections of beans JVn- two seasons, hiit 
no variety has shown ontstamhng resistanee. 

^^Keni'Ucty Wonder and Epicure pole beans have been among the most 
resistant. 

“Most lots of Canadian AVond(*r bean seed on the New South Wales 
market at present are iidected to a greater or lesser extent, but most of the 

fancy beans are blight-free so far It is understood that most of the 

s(*ed of the fancy ty p<*s is imported from overseas. 

“It is considered that beans will continue to be a ycry unsafe crop until 
disease-free seed (am be raised.’' 

Mr. D. B. Adam, formerly Plant Pathologist of the Victorian D(‘i)artment of 
Agricultiin*, now Plant T*athologist to the Waite Agiicultural Researdi Institute, 
Adelaide, in a letter to the writer dated ICth November, 1931, advises that — 

“ field obsei'vations sugge^st that the green bush beans ‘Pale Dun* 

and ‘Fdtham’s Pi-olific’ are more resistant to bacterial Idiglit than the ‘Canadian 
Wonder.’ The green })(*an ti’ade is not so k(*en on th(‘se varieties because the 
pods in the case of ‘Pale Dun’ are smaller, and in the case of ‘Feltham*s 
Prolific’ less fieshy than those of ‘Canadian Wonder.’ 

‘‘Among wax])od or butter beans we find that the ‘Startler,’ though 
certainly not immum* from bacterial blight, is fairly resistant.” 

Ob.servations made by the writer at Geraldton several years ago amply bore 
out the contention that “Felthands Prolific” is much more r(>sistant to “Halo Blight” 
than “Canadian Wonder.” Double rows of seed had been planted, the right hand 
side being of the one variety and the left hand side being of the other. The seeds 
of (»{if',h variety were planted only about 3 inches apart so that the two varieties 
grew up intimately mixed together. The “Canadian Wonder” were wiped out at 
a v(*ry early age but the “Felthain’s Prolific” were a nice deep green colour, grew 
and yi(*ld(.*d well, and although afiected to some extent on the leav^es, stems and 
I)ods, picked a very satisfactory commercial crop. 

The white-seed(*d runner bean whic.h appears to be nameless, but which is so 
commonly grown at Balcatta, Wanneroo, Osborne Park, and other parts of the 
metropolitan area and adjoining districts nowadays, has sav^ed the situation in this 
State, as it appears to be absolutely immune, no plant of this variety ever having 
been seen by the writer carrying lesions, even when grown alongside crops of 
“Canadian Wonder” which have been wiped out, or planted on heavily infected 
land. This b^an is not as early maturing as the “Canadian Wonder,” but in every 
other respect provides a satisfactory substitute. 

In conclusion, I cannot too strongly emphasise that unless gi*owers can obtain 
absolutely disease-free seed (as, for eximple, seed certified by a Government 
Department of Agriculture to be blight-fiH), and plant it on disease-free soil, they 
would be very well advised to give up growing “Canadian Wonder” beans altogether, 
and confine their attention to the other varieties mentioned above as being somewhat 
resistant or immune. 
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A COMPARISON OF THE ^^WHOLEMEAL FERMENTATION 
TIME^ TEST AND FARINOGRAPH TEST FOR FLOUR QUALITY* 

L. W. Samuel, 

Cereal Research Officer. 

Of recent years two tests for the baking quality of wheat and flour that have 
received considerable attention are: 1, the wholemeal fermentation time test, or 
Pelshenke test ; and 2, the Farincgraph. 

METHODS. 

1. The wholemeal fermentation time test was described by Pelshenke 
(1930-31) and by Cutler and Worzella (1931), and since then numerous workers 
have reported the results of its application to the evaluation of the baking quality 
of wheat. 

For the comparison reported in this paper the test was made in triplicate 
using 5 g. of meal ground in a Wiley mill with a 1 mm. sieve and using 2.7 mis. 
of a yeast suspension made by dispersing 19 g. of compressed yeast in 108 mis. of 
distilled water. The doughballs were immersed in 150 mis. of distilled water in a 
250 ml. beaker maintained at a constant temperature of 32 deg. C. 

The time taken for the doughball to rise to the surface was always noted as a 
check on the activity of the yeast and was not more than 15 mins. 

Nitrogen was determined by the Kjeldahl method and the factor 5.83 used to 
convert nitrogen into protein which was then expressed on a 13.5 per cent, moisture 
basis and used in the calculation of specific protein quality, the time in minutes per 
gram of protein. 

Moisture was determined by drying for one hour at 130 deg. C. 

The “time” test thus yields three values, the time in minutes for the first piece 
to be detached from the doughball, the protein content and the specific protein 
quality. 

2. The Farinograph of the Brabender Elektromaschinen O.H., patented in 
England by Hankoezy (Brit. Patent 340297, 29/8/29), is essentially a recording 
dough mixer which records graphically the power necessary to mix a dough of 
standard maximum consistency and records the change in this power with continued 
mixing. The type of graph obtained is shown in fig. 1 and from this graph three 
values were obtained for comparison with the fermentation time test. 

(a) The water absorption (corrected to a 13.5 per cent, moisture basis) 
necessary to form a dough with a maximum consistency of 500 units; 

. (b) the strength figure of the flour, being the time in minutes for the top 

of the graph to fall below the maximum consistency of 600 units; 
(c) the dough weakening, being the number of consistency units by which 
the median line of the graph has fallen below the maximum 
consistency after 10 mins. i]||ping. 

The water absorption was first determined by trial and then in the experiment 
"mixing was continued until the top of the graph had fallen below the maximum 
consistency line. 
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MATERIALS. 

The wheats used in this investigation were the individual varieties entered in 
the wheat section of the Royal Agricultural Society’s Show, 1937, and were thus 
of the 1936-37 season. There were 65 entries representing 17 varieties and all were 
subjected to the wholemeal fermentation time test in the Government Chemical 



Minutes 

Fig. 3. — Specimen farinogram—A, strength figure; B, dough weakening. 

Laboratory. Only 28 of these wheats were milled on the Brabender experimental 
mill and tested in the Farinograph. The approximate flour extraction was noted 
and the flours analysed in the Government Chemical Laboratory for moisture, 
protein, ash and water absorption. 
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The water absorption was Jotemiincul by the method described by Lapsley 
(1924) in which the dough is mixed in a small hand-driven mechanical mixer, and 
the ability of the dough to stretch between the thumb and forefinger fully 
extended is taken as indicating the requisite consistency of the dough. 

From general experience in the mill and in the bakehouse Western Australian 
wheats can be classified into two classes, (a) the Premium Strong White Wheats 
capable of carrying weaker wheats in a blend for bread flours; and (b) the 
Standard White Wheats which are in general slight y below the strength necessary 
for a satisfactory bread flour. 

COMPARISON OF HESIILTS. 

The results of the analyses are shown in table 1, expressed on a 13.5 per cent, 
moisture basis. The flour extraction i.s calculated on the yield of total products, 
flour, bran and pollard, and not on the weight of wheat milled. The flour extrac- 
tions are very low, ranging from 42 per cent, to CO per cent, and the main factor 
governing extraction appears to be the speed of milling. 

The ash contents are very high, varying from 0.57 p(T cent, to 0.82 per cent, 
despite the low flour extraction used. 

For seven of the flours the jjrotein content of the flour is higher than that of 
the wheat and this must be ascribed to sampling errors as separate samples for 
the two tests were drawn from about a bushel of wheat. 

From the data in table 1 a large number of comparisons can be made and 
these have been done graphically, by t)lottiug each factor against each of the others 
except that, because there is a vi ry good negative correlation between the farino- 
graph strength figure and the dough weakening, only the comparison of the strength 
figure with the other factors is di ’cussed hei’o. Similarly there is a very good direct 
relation between the protein content of the wheat and of the flour derived from 
it, so that the comparison of only one of these two factors with the other data 
need be considered here. 

Specimen graphs are shown in figs. 2-9. 

1. Flour extraction and flour ash. 

There is no relationship between the extraction and the ash content of the 
flour for these 28 flours from the Brabender experimental mill. 

2. Flour protein content and wheat protein content. 

As is to be expected there is a good correlation between the protein content of 
the wheat and of the flour derived from it. There are two anomalies, No. 45 Gluyas 
Early in which the flour protein is much lower than would be expected and No. 49 
Ford in which the flour protein is much higher than would be expected. The 
average flour protein content is 0.7 per cent, less than the average wheat protein 
content. 

3. Flour {or whea^) protein content and water absorption. 

(a) Farinograph water absorption. 

There is a broad direct relationship between flour (or wheat) protein content 
and farinograph water absorption enabling an estimate of protein content to within 
jii^boiit 1 per cent, to be made from the water absorption. A closer relationship 
1 than is found here for individual varieties would be expected for commercial flours 
milled from a number of varieties. 
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(b) Water absorption by the method of Lapsley. 

The graph of flour protein against Lapsley water absorption separates into 
two groups of points, group (a) containing the Premium Strong White varieties, 
and group (b) containing the Standard White varieties. 

Group (a) has higher water absorption and strength flgures than has group 
(b) and within each group there is a slight direct relation between protein content 
and water absorption. 

4. Flour (or wheat) protein content and strength figure. 

The graph of these two factors separates into two groups of points — 

(a) containing the Premium Strong White varieties which have the higher 

strength figures and protein contents. Within this group there is 
practically no relation between protein content and strength flgure. 

(b) containing the Standard White varieties. Within this group there is 

a direct relation betAveen protein content and strength figure which 
appears to be less luarked the higher the protein content. 


5. Whemt protein and fermenlaliov time. 

The points on this graph segregated into two groups by fermentation time, 
but not by protein content; group (a) containing the Premium Strong White 
varieties had much longer times, but not necessarily higher protein contents, than 
did group (b) containing the Standard White varieties. 

There is no evidence of a relationship between the two factors either between 
the two grouj)s or within either group. The sample of ‘^Ford^^ is anomalous in 
having a long fermentation time and a low protein content. 

6. Wheat protein and specific pirotein quality. 

Since there is a good direct relationship between the, fermentation time and 
specific protein quality as will be showui later, the graph of wheat protein against 
specific protein quality i« very similar to that of wheat protein against fermentation 
time. There is the same segregation into two groups, the same lack of correlation 
and the variety “Ford” occupies a similar anomalous position. 

7. Water absorption as measured by the Farmoyrapli and by the melhod of 

Lapsi'-ey (1921). 

The graph of these two factors is again divided into the same tw^o groups of 
points. Within the Premium Strong White group th(*rc is no relationsliip between 
the two methods of determining water absorption, and within the group containing 
the Standard White varieties there is perhaps a slight inverse relationship between 
the two methods 

For 24 of the 28 flours the water absorption as determined by the Farinograph 
is higher than that determined by the method of Lapsley, and for the 28 flours 
the average Farinograph water absorption is the higher by 3.1 per cent. 

Neither of these two methods has been compared with local bakehouse absorp- 
tion for any extensive range of water absorptions so that it is not yet possible to 
decide which of the two methods yields results more comparable with bakehouse 
practice. 

The Farinograph appears to be the more sensitive of the two methods as it 
has the larger range in water absorption for the flours investigated. 
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8. Farinograph water absorption and strength figure. 

The g:raph of these two factors again segregated into the same two groups >f 
points, group (a) containing* the Premium Strong White wheats having higher 
strength figures and water absorptions than grouj) (b) containing the Standard 
White varieties. Within group (a) there is no relationship between these two 
factors, but within group (b) there is a slight direct relationship. The variety 
‘^Ford^^ is anomalous in liaving a much lower absorption than was indicated by 
its strength figure. 

9. Farinograph water absorption and fermentation time. 

The points on this graph again formed two giou])s, group (a) containing the 
Premium Strong White wheats having higher water absorptions and fermentation 
times than group (b) containing the Standard White varieties. The variety 
‘‘Flora” is anomalous in that it has a watin* al)sor])tion comparable with group (a), 
but a fermentation time comparable with grouj) (b). Within each grouj) there is 
evidence of an inverse relationshij) between the two factors. Since the fermentation 
tiuK' test was done with a fixed water absorption the inverse relationship found 
may in part be the reflection of the effirt of the consistency of the doughball on 
the fermentation time. 

10. Farinograph water absorption and specific protein (pialitg. 

The jooints on this gi*ai)h again sejiarated into two groujis, group (a) contain- 
ing the Pri'mium Strong While wh<‘ats having higher water absorptions and sjiecific 
[jrotein quality than group (b) containing the Standaid White wheats. The 
variety “Flora” again occupied an anomalous jiosition with a water absorption 
comparable with group (a), but specific protein (piality compai’able witli group (b). 

Within grouj) (a) there was no evidence of a relationship between the two 
factors but within group (b) there was an inverse relationship, th(‘ low(‘r the 
specific ])rotein (piality the higher the water absorjition. 

11. Lapsley water absorption and strength figure. 

The graph of thc^se two factors is again divisible into the same two groups of 
points, group (a) containing the Ib'emium Strong White wheats having higher 
strength figures and water absorptions than group (b) containing the Standard 
White wheats. Within grouj) (a) there is no relationship between the two factors, 
hut within group (b) there is a direct, but nol close relationship, the higher the 
strength figure the high^-r the water absorjition. 

12. Lapsley water absorption and fermentation time. 

The jvoints on this graph again sejiarate into the same tivo groups, group (a) 
containing the Premium Strong White w^heats having higher water ab8orj)tions and 
fermentation times than group (b) containing the Standard White varieties. 
Within group (a) there is no relationship between the two factors, but within group 
(b) there is a direct relation between them, the greater the fermentation time the 
higher the water absorption. 

The variety “Ford” occupies an anomalous position in that its fermentation 
time approaches that of group (a), but its water absorption is that of group (b). 

13. Lapsley water absorption and specific protein quality. 

The graph of these two factors is very similar to the previous graph as is to 
be expected* from the good relationship between “time” and specific protein 
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quality. There is the same separation into two groups, the same absence of rela- 
tionship in group (a) and the same direct relationship in group (b) with the 
variety ^‘Pord” in a similar anomalous position. 

14. Farino graph strength figure and dough weakening. 

There is a very good inverse relationship between these two factors as it is 
to be expected that the sooner the top of the graph falls below the maximum 
consistency (the lower the strength figure) the greater the fall at the end of 
10 min. mixing (the greater the dough weakening). 

The relationship is not linear and is clouded by the fact that every flour with 
a strength figure of more than about 12 had nec/cssarily a dough weakening of 
zero. 

15. Strength figure and fermentation time. 

The points on this graph again separated into the same two groups, group 
(a) containing th(‘ Premium Strong White wheats having higher strength figures 
and fermentation times than group (b) containing the Standard White wheats. 
The sample of ‘^Ford” was anomalous, its “time'^ approaching that of group 

(a) but its strength figure being that of group (b). 

Within group (a) there is evidence of an inverse relationship between the 
two factors, but within groiiy) (b) there is a good, direct, linear relation«hip lie- 
tween the two factors. 

1(). Strength figure and specific protein quality. 

This graph was very similar to the previous one as is to be cxjieeied from 
the good relationship between fermentation time and specific ]>rotein quality. 
Thei'e is the same segregation into two ^groups, the same anomalous position of 
“Ford” and within grou)) (a) the same slight inverse relationship. Within group 

(b) the direct linear relationship is not as good as in the previous graph. 

17. Fermentation time and specific protein quality. 

There is a good direct linear relationship between these two factors as has 
been noted several times in this laboratory (unpublished data). This good rela- 
tionship appears to Iw. a mathematical nec(^ssity because of the relatively small 
range in protein content (7.8 per cent to 16.1 per cent.) as compared with the 
range in fermentation time (27 rain, to 241 min.) and in specific protein quality 
(from 2.1 to 16.9 mins, per g. of protein). 

DISCUSSION. 

From the data obtained from the two tests, the wholemeal fermentation time 
test and Ftvrinograph, it is clear that for the wheats examined waten* absorption, 
either by the Farinograph or by; the method of Lapsley, the strength figure, tin 
dough weakening, the fermentation time or the specific protein quality satisfac- 
torily segregate the Premium Strong varieties Comc*back, Pusa IV., S.H.J. aiul 
Carrabin from the Standard White; varieties. However, the varieties are anoma- 
lous in that they are not x>laced in the same order by each of the above factors. 

For the Premium Strong White wheats there is a direct I’clationship between 
the protein in the wheat and in the flour derived from it, between the water 
absorption from the Farinograph or by the .method of Lapsley and the flour 
protein, and between the fermentation time or strength figure and the spe<dfic 
protein quality. There is a slight inverse relationship between the Farinograpli 
water absorption, or strength figure and the fermentation time. 
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For the Standard White wheats there is a direct relationship betw^een the 
protein in the wheat and in the flour derived from it, between the Farinograph 
wuter absorption and the, flour protein, between the fermentation time or strength 
figure and the specific protein quality and between the fermentation time and the 
strength figure. There is a slight direct relationship between the flour protein, 
Farinograph or Lapsley water absorption and strength figrure, and between the 
Lapsley water absorption and flour protein, fermentation time or specific protein 
quality. There is a good inverse relationship between the strength figure and 
the dough weakening and a slight inverse relationship between the Farinograph 
water absorption and the fermentation time or specific protein quality. 

There is no relationship between the flour extraction and the flour ash con- 
tent for the Brabender experimental mill, nor between the protein content of the 
wheat and fermentation time or specific protein quality nor between the water 
absorption as determined by the Farinograph and by the method of Lapsley. 

Thus the fermentation time and the Farinograph strength figure measure 
substantially the same factor and each confirms the other as a measure of the 
baking quality of the flour. Both of these factors are affected by the amount and 
the quality of the protein content. For very strong wheats or flours, however, 
the differences between the results by either test are not significant. The few 
results available indicate that if the fermentation time is greater than 150 mins, 
or if the strength figure is greater than 24 mins, differences in quality are not 
.significant. 

Thus for Western Australian varieties of wheat it appears that either fer- 
mentation time or Farinograph strength figure can be used for classification with 
respect to baking quality. The confirmation of the fermentation time test by 
the Farinograph Js of considerable importance in view of the usefulness of the 
“time” test in the early stages of wheat breeding. 

SUMMARY. 

The entries for the Wheat Section of the Royal Agricultural Show, 1937, 
consisting of 65 samples representing 17 varieties were examined by the whole- 
meal fermentation time test. Of these, 28 samples, representing 14 varieties, were 
milled experimentally and the flours analysed and tested in the Farinograph. 
From the data obtained the wholemeal fermentation time and the Farinograph 
strength figure measure substantially the same factor in flour quality, but neither 
factor differentiates satisfactorily between very strong wheats or flours. 

The Farinograph water absorption and the protein content of the flour are 
:sii£6ciently closely related to enable an estimate of the one to be made from a 
knowledge of the other. 
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Fig. 5. — Soatt^r diagram of^ water absorption and dour protein. 
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LEAF RUST OF STONE FRUITS* 

H. A. J. Pittman, B.A., B.Sc. Agr. (Hons.), Dip, Ed., 

Plant Pathologist. 

T.oaf rust oi* stone fruits does not usually reach epidemic proportions in 
Western Australia until fairly late in the autumn. Its main effect is always to cause 
a premature dropping of the leaves. Towards the end of the season it may become 
so abundant on the great majority of the leaves of peach, nectarine, almond and 
plum trees, that the trees may Le rendered prematurely dormant. This does not 
usually occur sufficiently early in the season, however, in commercial orchards, to 
cause serious under-development in the buds which are to produce the liowers and 
growth of the following spring, although it may do so under the usually more humid 
conditions of the backyard orchard. Normally, the disease is not well in evidence 
until the fruit has been gathered and the buds are well advanced towards maturity. 

In the case of some varieties of peaches which ripen very late in the season, 
the fruits may become attacked and may show small broken blisters from whicii 
are liberated the innumerable spore?, or seed-structures, of the fungous responsible 
for the disease. The ‘‘Goldmine” nectarine is frequently very seriously attacked 
on the leaves and also the fruits, especially in the wetter parts of the State, as for 
example in the Manjiniup-Pemberton and other extreme south-western districts. 
Seedling peaches appear to be more highly susceptilde to the disease, as a general 
rule, than named commercial varieties. Plums are generally less seriously affected 
in this State than peaches, nectarines and almonds. 

In most seasons rust is first noticed about January, thereafter becoming 
steadily more abundant until the end of autumn. Until recently it has not usually 
been regarded as a very important disea.se in this State, but it came very 
prominently under notice during the past summer and early autumn, being greatly 



Fig. 1. 

Upper surface of Peach Leaf showing yellow spotting due to Rust. 

{Photo K,S.W. Dept. Affrir.) 

favoured by the comparatively low temp(*ratures, frequent overcast skies and rather 
humid weather, with a marked absence of hot, dry easterlies — all of wliich have 
been marked features of the fruit season now drawing to a close. 

Affected leaves may be recognised by the occurrence of more or less numerous, 
generally rather angular and straightsided, yellow spots on the upper surface, whicli 
contrast quite markedly with the bright green of the still healthy tissues. (Fig. 1-) 
On the underside, and corresponding with these yellow^ spots, jmstulcs are 
developed, which burst and expose dusty masses of minute rust-coloured spores. 
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(Fig. 2.) The spores (fungal seed-bodies) are the means by which the causal fungus 
(Pucc'ma pruni-spimmae, Pens.) is blown by the wind, or splashed by rain, or water 
from sprinklers, from leaf to leaf, or tree to tree, each being a potential source of 
infection. Two types of spore.s are produced, known respectively as uredospores 
and teleutosporesf the former being single-celled and the latter two-celled. Both 
types are covered with minute spines, whence? derives the latter part of the species 
name of the parasite. 



Fhj. 2. 

TTndor suifnco of Peat'll Leaf showing Rust pustules. 
(Phoio X Sjr. Drpt. Ar/nc.) 


The lower and older leaves first show signs of tlie disease, turn yellow and fail 
prematurely, leaving th(‘ upper and younger leaves at the ends of the branches. 
Peach and nectarine fruits attacked by rust become rough and scabby or spotted 
with small broken blister-^j. 

The uredospores disseminati* the fungus rapidly in the summer and autumn, 
and in warm climate regions serve also to carry the disease over from one autumn 
to the following spring or summer, but in cold countries, such ns England, the 
teleutospore stage brings about infection of species of Anemone, Hepatica and 
Thalictrum, and it is necessary for reinfection of stone fruits to take plac'O each 
year, during the growing period, from spores known as aecidiospores, which are 
produced by the infected alternate host. This stage has not been recorded on any 
of the alternate hosts in this State. 


CONTROL. 

1. In the late autumn, shoitly before the time when the trees normally drop 
their leaves, spray with home-made Bordeaux mixture 6-4-40 strength, plus J lb. 
Calcium caseinate spray spreader to each 40 gallons of spray. This spray will 
probably cause the leaves to fall away shortly after spraying, as stone fruit trees, 
other than apricots, are very sensitive to Bordeaux mixture at any time when the 
leaves are present. No harm, however, will result to the trees from Bordeaux mix- 
ture applied at this time of the year. Information concerning the preparation of 
home-made Bordeaux mixture will be found in Leaflet No. 314, obtainable free of 
charge on application, or in pages 410-427 of this Journal for December, 1935. 

1 2. All prunings should be burnt promptly, so as to destroy, as far as possible, 

the sources of infection for the following season. 

3. In the early spring, about a fortnight before any signs of sap movement 
in the trees may be expected, plough under the green manure crop, together with 
any fallen fruit tree leaves, then digging-under those parts of the ground which 
cannot be ploughed, so as to bury the spores with which the leaves and upper 
regions of the soil may be contaminated. Any subsequent workings of the ground 
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should be delayed as long as poi-.sible, and bo as shallow as satisi'aotory, so as to 
avoid bringing the leaves and spores to the surface again. 

4. In the early pin':-bud stage, spray again with 6-4-40 home-made Bordeaux 
mixture plus % lb. Calcium caseinate spray spreader. Further si>rayings may not 
be necessary, but if experience proves them to be required, under the local climatic 
and other conditions obtaining in the orchard of the grov/er coiiwnmed, the\ should 
be as follows: — 

5. At the ^^shuck-fair^ stage, spray with liquid limt* sulpliur 1 i)art by volume 
to 100 parts by volume of water, plus ^ lb. calcium caseinate s])ray simeader t-o 
every 50 gallons of s])ray, or spray wuth “dry mix sulphur lime,*’ made up as 
indicated below. 

6. 10 days later, dry mix suljjhur lime. 

7. 2 weeks later than No. 6, dry mix sulphur lime. 

(S. 3-4 weeks befoie ripening, dry mix suljihur lime. 

Formula for Drtf Mit /Sulphur Lime. 


Sul})hur (Commercial Flowers) . . . . . . 8 lbs. 

Hydrated lime (hnelv ground finishing lime) . . . . 4 lbs. 

Calcium caseinate* . . . . . . . . . . lb. 

or 

Powdoi'cd skim milk . . . . . . . . . , > j lb. 

Water . . . . . . . . . . . . . . 50 gallons 


The spray out (it is partly filled with w^ater, say one-quarter tilled. Tlie 
ingredients are mixed dry in a tub or barrel and then washed slowly through a 
tine-mesh wdre screen by the force of the water with which the spraying outfit is 
being filled, the agitator being kept working continuou.sly. Thorough agitation is 
necessary when using dry mix sul]>liur lime. 

If it is found impracticabh* to purchase finely ground hydrated lime as such, 
approximately the right quantity can be pTei)ared by taking 4 lbs. best quality, 
specially-select(*d, freshly-burnt spraying lime and carefully slaking it with water 
in the usual way. When thoi*oughly slaked, allow to cool somewhat, and then wash 
through a line-mesli wire screen into the spray outfit, which has already been about 
one-quarter filled with water. Keep the agitator going, then wash the otlier 
ingredients througli the screen and bring up the volume to tlie correct level before 
comrneiicing to spray. Four gallons of lime which has been slaked in water at the 
rate of one pound to the gallon of water, as recommended for the preparation of 
Bordeaux mixture by the method of stock solutions, may be measured out after 
thorough stirring, instead of weighing out 4 lbs. of quick lime. (See Lealh't 314 
or this Journal, December, 1935, pp. 410-427.) 

9. To lessen the ravages of leaf rust on peaches, nectarines, almonds or pluni.s, 
these should ahvays be grown, in backyard gardens (or elsewhere), in a very sunny 
situation, and while it may be necessary to apply water at various times during the 
summer and autumn months, this should be applied in large quantities occasionally, 
rather than ^^a little and often,” ^nd every effort should be made to keep the 
humidity of the air in the neighbourhood of the trees as low as possible. Wetting 
of the foliage by means of a sprinkler is especially to be deplored. 
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EGG-LAYING TRIALS. 

MUKESK AGRICULTURAL GOLLEGE. 

G. D. Rhaw^ 

Poultry Adviser. 

The trial just concluded is the second under the Jiow series. This series started 
on 1st April, 1936. The duration of the trial is for 48 weeks ending on the 2nd of 
March each year, and there is a break of four weeks between the end of one trial 
and the beginning of the next. This is to allow for the thorough cleaning of the 
pens in readiness for the reception of the new birds If at the end of the 48 weeks 
it is considered that pens of birds may break an existing 12-months record, those 
pens of birds are retained for the full period of 12 months. 

Two hundred and forty birds entered for the trial. All birds are weighed at 
the beginning of the trial and during the laying period they are checked weighed 
in order to study the condition. On despatch to the owners at the end of the trial 
all birds are again weighed. 

The management of the trial is in the hands of a committee which consists of 
the Principal of the College, Mr. H. J. Hughes (Chairman), the Poultry Adviser 
of the Department of Agriculture, Mr. G. D. Shaw, Mr. S. Dolman, Cranleigh 
Poultry Farm, and Mr. F. Landquist of York, the two latter gentlemen being the 
representatives of the competitors. The Committee of Management meet at the 
College once a month and direct the policy of the trial. 

There are 360 pens available and all birds are tested individually, all eggs 
being weighed daily and the scales used are tested and graduated to one-tenth of 
an ounce. The College is situated some 60 miles from Perth. The soil is ideal and 
the conditions good. Heat in summer has at times caused distress, but this factor 
is now held in check by the growth of lilacs which are in between the rows of the 
laying pens. The pens are in rows of 84 with a break in the centre of the row. 

The conditions governing the trial are as follow: — 

I ■ 

COMMITTEE OP MANAGEMENT. 

The Committee of Management shall consist of the Principal of the College, 
the Poultry Adviser, Department of Agriculture, or officers acting in their stead, 
and two representatives elected by the breeders taking part in the preceding trial. 

Note , — The term ^‘breeder” is given to those who have entered birds in the 
trials. 


POWERS OF THE COMMITTEE. 

Th(» Committee shall have absolute control of the trials conducted during its 
tenure of office. 

It shall recommend what tests are to be carried out and arrange the condi- 
tions and regulations governing the same. 

The representatives elected shall take office on 1st April succeeding the date 
of appointment. 

The committee shall meet at such times as it may deem necessary. 

The trial shall consist of the following sections: — 

Section ^^A” — Pen of Six Birds— All light Breeds. 

Section ‘^B” — Pen of Six Birds — All Heavy Breeds. 

Section ^^C’^ — Pen of Six Birds — All Medium Heavy Breeds. 
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The trial shall extend from 1st April until 2nd March (48 weeks). The lead- 
ing group or individual bird in each section may be allowed to remain at the Col- 
lege for the full period of twelve months. 

Each breeder shall be charged an entrance f(ie of 5s. per bird, 2s. Cd. per bird 
to accompany application for pens. The balance of 2s. 6d. per bird is to be for- 
warded to the Principal, Muresk Agricultural College, within 14 days after notice 
of allotment of pens; otherwise pens may be allotted to other a[>plicants and the 
2s. 6d. application fee forfeited. 

For any of the above sections pure-bred birds only must be entered. 

All eggs shall be the property of the Muresk Agricultural ('ollege. 

Each of the pullets will be single tested, housed (semi-intensive), and the 
individual numbers and weight of eggs will be kept. 


REGULATIONS. 

1. In each section the trial will be decided by the highest number of first- 
grade eggs obtained by each groui) of birds and by each individual bird in their 
respective sections. 

2. Sections and — During the first two months of the trial a 

first-grade egg shall weigh not less than 1% ozs., thereafter during the remainder 
of the trial a first-grade egg shall weigh not less than 2 ozs. 

Second Grade.* -The minimum weight of a second-grade egg shall be not more 
than i oz. less than a first-grade egg. Second-grade eggs will be recorded but not 
eounted. 

3. Eggs under Do ozs. in weight during the first two months of the trial 
and under 1% ozs. in weight during the remainder of the trial, soft-shelled, or 
broken will be recorded, but not counted in trial results. 

4. In all sections the actual weight of each egg shall be ke])t. 

Note . — The certificate for the winter test, 1st A[>ril to 3 1st July, shall be 
given subject to Rules 2 and 3. 

5. Progress results will be published weekly as far as ])raclicable, and all 
prizes shall be awarded as soon as possible after the termination of the trial. Re- 
sults to be repoi ted under breed headings. 

6. No protest shall be considered unless received within 14 days of Die 
alleged breach of regulations, and accompanied by a deposit of .£1, which deposit 
shall be returned if the protest is upheld, or forfeited if, after iiKpury, the ]n'o- 
test is considered to be frivolous or without foundation. 

7. Records shall be kept of the average cost per head of food consumed. 

8. All birds to be accepted must conform to the following conditions : — 

(a) Shall be the property of the bi-eeder. 

(b) Must be not less than six months and not more than nine months 

of age on 1st April. 

(c) Must be fair specimens of the breed. 

(d) Must weigh not less than — 

Section “A” — Light Breeds — 

Leghorn, Ancona . . 

Minorca 


lbs, 

3 % 
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Section — Heavy Breeds — 

Australorp 5 

Sussex, Langshan 5 

Plymouth Rock 5 

Section “C” — Medium Heavy Breeds — 

Barnevelder . . . . . . . . . . 5 

Rhode Island Red . . . - . . . . 5 

Wellsummer . . . . . . . . 4V2 

Wyandotte 4V2 

0. All birds sent to the trial must conform with the weight prescribed in the 
preceding paragraph, otherwise the committee shall cancel the allotment pens, in 
addition to which the entrance fee may be forfeited. 

10. All birds shall be treated for vermin and delivered at the Muresk Agri- 
cultural College, Muresk, between 27th March and 31st March, inclusive, in new 
coops or crates, with (be ])reeder’s name and address clearly stencilled or painted 
thereon. Entries will not be accepted from any person whose premises are tick- 
infested or whose flock is suffering from any infectious or contagious disease. 

11. Freight to the College is to be prepaid or delivery will not b(^ accepted. 
Freight on rejected birds must be paid by the breeder. 

12. All birds must be ringed with the numbered leg bands siu)[)li(*d and for- 
warded free to the breeder. These will correspond with the number ol* the pens 
allotted. 

The pens having overhead netting, it is unnecessary to cut any bird^s wing 
feathers. 

13. The Poultry Adviser, or his representative, shall have the power to reject 
any bird which in his opinion is not of the correct age, or which he considers does 
not conform in any way to rule 9, and his decision shall be final. ^ 

14. Any bird found to be sull'ering from an infectious or contagious disease, 
or with crooked breasts, or side sprigs in combs will be rejected and returii(‘d, and 
shall be replaced by a suitable one within seven days after the notification of 
same. If any bird is found infested with tick the group will be rejected, the 
entry cancelled, and the entry fee forfeited. 

15 . In the event of a bird during the course of the trial becoming diseased, 
incapacitated from laying, or developing vicious habits (such as egg-eating or 
feather-eating) it may be returned, or, on the written authority of the owner, de- 
stroyed. 

Should this occur, the breeder may replace it with another bird of the same 
age and breed; in the case of a bird dying, replacement may be made. Any score 
standing to the credit of a bird which is replaced shall be struck out. 

16. No breeder shall withdraw any bird until the termination of the trial, 
except as provided in rule 15. 

17. The committee reserves to itself the right to inspect or to have inspected 
any applicant's stock with a view to determining whether the quality and character 
of the birds warrant the allotment of pens. 

18. (a) Any breeder taking part in the current trial will have the right of 
allotment of one pen of six birds per section in the succeeding trial. After such 
allotiitent new applications will have the right of allotment of one pen of six birds 
per section. Should there then be any vacant pens they will be allotted by ballot 
to any applicant. 
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(b) If after the allotment of pens it is ascertained that incorrect informa- 
tion has been furnished the allotment may be cancelled and the birds returned. In 
such case the entrance fee shall be forfeited and the applicant may be debarred 
from entry to any future trial. 

19. Any breeder violating or failing to conform to these regulations shall 
be subject to such disqualification as the committee may decide. 

20. Where there is a tie for any place, the award shall be given to the breeder 
whose bird or group (as the case may be) lays the greater total weight of first- 
grade eggs. 

21. While (Wery care will be taken, the committee will not b(* rcsponsibh? 
for loss or in,iury to any birds in any way in connection with the trial. 

22. The committee may disqualify any breeder and may refuse^ entry to ^llb- 
sequeiit trials where such breeder publishes in any way statements of records not 
in accordance with the official records of the trials. 

211. The committee’s decision in all matters shall be final. 




PRIZES. 


(’(Ttilicatos will accompany all prizes. 


No pi'izcs shall be awarded in any section unless there are at least tlnce 
entries. No second prize will be awarded unless there are at least fotir enlnes. 


(UlAMPION PERTIFTCATE. 

A chani])ion certificate will be awarded to the group pen from section^ “A** 
and and “(f’ obtaining the highest total of first-grade eggs during th(' t(‘rm 
of the liiiil. 


GOVERNMENT STANDARD OERTl FIGATE. 

A Go\ernin(*nt standard certificate and a registered sealed copper ring will 
be awarded to all birds laying not less than 200 first-grade eggs or over during 
the term oj' the trial. 


DISCUSSION. 

Some explanation with reference to the classes may not be out of place. In 
the schedule it will be noticed that light, heavy, and medium-heavy classes are de- 
fined by weight. This is not a clear interpretation of the classes. It has been 
found that the activity of the different breeds vary, so much so that the feeding 
of light birds must be on a different plane to the feed given to the heavy. Tt 
was found that the food giving the best results for light breeds was too fattening 
for the heavy breeds. This was because the heavy breeds were not as active as 
the light and therefore did not utilise the carbohydrates to the best advantage. 
Hence the heavy breeds are fed on a narrower ration than are the light breeds. 

Again, the breeds placed into what is described as medium-heavy are not 
necessarily lighter in weight than are the heavy breeds, but those placed in the 
medium-heavy class are more active than those breeds placed in the heavy class, 
yet not as active as those of the light breeds quoted. Hence the rations suitable 
for the medium-heavy breeds should be wider than that given for the heavy breeds 
but narrower than that given to the light breeds. This has been satisfactory and 
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the feeding at the laying trial is based on the article on ‘^Feeding^^ published in 
the Journal of Agriculture , September, 1934, pages 436 onwards, and in the Decem- 
ber, 1936, Journal, pages 465 onwards. This system of feeding had allowed the 
birds the necessary requirements of protein and carbohydrates consistent with 
their activities and the noticeable factor at the completion of each trial of the 
second series has been that the birds have been returned to their owners in good 
condition, each bird having put on weight during the period, but no bird has car- 
ried superfluous fat. 

Australorps again proved their superiority over the White Leghorns. There 
is need for alarm at such a result, but the breeders are alive to the shortcomings 
and the trial for 1938-39 should show a marked improvement in production. 

The following are the results at the completion of the trial on 2nd March, 
1938:— 


SUMMARY. 

Teams of Six Birds. 

Section ‘‘A” — Light Breeds — Westraliaii Farmers’ Cup and Repliea — 

E. E. Price. Score — First-grade, 1,257. Second-grade, 30. 

Section ‘‘B” — Heavy Breeds — W.A. Produce Auctioneers’ Cup and Replica — 
M. H. Dadley. Score — First-grade, 1,488. Second-grade, 54. 

Section “C” — Medium-Heavy Breeds — Ian ITazlett Cup and Replica — 

R. Harrison. Score — First-grade, 1,172. Second-grade, 15. 

Teams Entered by Returned Soldiers — 

Light Breeds — R.S.L. Trophy — 

Webb’s Hatchery. Score — First-grade, 1,099. Second-grade, 151. 

Heavy Breeds — R.S.L. Trophy — 

M. H. Dadley. Score — First-grade, 1,488. Second-grade, 54. 

Medium-Heavy Breeds — R.S.L. Trophy — 

R. Harrison. Score— First-grade, 1,172. Second-grade, 15. 

Winter Test {Teams of Six Birds — 1st April to 31s'^ July). 

Section “A” — Light Breeds — Western Ice Trophy — 

H. P. Chalmer. Score — First-grade, 415. Second-grade, 11. 

Section **B” — Heavy Breeds — Western lee Trophy — 

M. H. Dadley. Score — First-grade, 535. Second-grade, 2. 

Section — Medium-Heavy Breeds — Western Ice Trophy — 

R. Harrison. Score — First-grade, 485. Second-grade, nil. 

Highest Score First-Grade Eggs. 

Light Breeds — 

First Prize — McFarlane Cup and Replica — 

H. P. Chalmer, Bird No. 4. Score — First-grade, 243. Second-grade, 2. 

Second Prize — James Goss Trophy— 

Webb’s Hatchery, Bird No. 78. Score — First-grade, 240. Second-grade, 

, 21 . 
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Heavy Breeds — 

First Prize — Bairds Cup and Replica — 

W. & E. Kerr, Bird No. 167. Score — First-grade, 267. Second-grade, 1. 
Second Prize — Barrow Linton Trophy — 

H. Dudley, Bird No. 57. Score — First-grade, 265. Second-grade, 0. 
Medium-Heavy Breeds — 

First Prize — Enston Cup and Replica — 

Cranleigh Poultry Farm, Bird No. 104. Score — First-grade, 211. Second- 
grade, 31. 

Second Prize — Harrold & Murray Trophy — 

fR. Harrison, Bird No. 114. Score — First-grade, 206. Second-grade, 1. 

First Bird to Lay 200 First-Grade Eggs. 

Light Breeds — T. Newby Trophy — 

Webb’s Hatchery, Bird No. 78, on December 21st, 1937. 

Heavy Breeds — Bateman Trophy — 

M. H. Dudley, Bird No. 60, on November 16th, 1937. 

Medium-Heavy Breeds — Spcarwood Branch P.P.A. Trophy — 

Cranleigh Poultry Farm, Bird No. 104, on January 25th, 1937. 

jdp:taii.ed results. 


Section “A” (Light Breeds) — ^Teams of Six Birds. 


Name o( 













Totals 

< Competitor and 
Birds Nos. 

Ist. 

2nd. 

Ist. 

2nd 

Ist. 

2nd. 

1st. 

2nd. 

1st. 

2nd. 

iBt. 

2nd 

Ist. 

2nd. 

H. P. (^halmers — 















1—6 

147 

37 

224 

1 

141 

3 

243 

2 

189 

1 

208 

33 

1152 

1 77 

E. E. Price— 















7—12 

196 


200 

28 

221 


182 

2 

222 


236 


1257 

3t> 

Thorpe P.F.— 















1.S— 18 

40 

172 

28 

129 

128 

28 

201 

3 

108 

128 

148 

44 

653 

504 

F. B. Vickers— 















19—24 

213 

4 

173 

4 

216 

5 

195 

7 

78 

52 

37 

164 

912 

230 

Mrs M. H. Dudley— 















25—30 

127 

4 

220 

1 

111 

19 

191 

I 

234 

5 

166 

1 

10.>2 

31 

M. H, Dadley - 















31—36 

102 

u 

ItJ 

1 

199 

12 

152 

37 

180 

27 

228 


1092 

70 

R. HurrDon — 















37—42 

158 

4 

2.30 

2 

169 

1 

204 

21 

L5.5 

20 

170 

0 

109.7 

66 

.J. Duncan — 















43—48 

190 

7 

216 


171 

4 

174 

1 

177 


167 

4 

1095 

16 

N <ft V. Trimble - 
49 -54 

R. Lowe — 

115 

1 42 

i>U 

17 

178 

»7 ) 

02 

74 

160 

27 

174 

1 

42 

922 

i 204 

55—60 

172 

1 

143 

3 

190 

30 

153 

22 

176 

1 

173 

13 

, 1007 

7i''^ 

Mrs R. Fiowe-’ 





j 






1 

1 



61—66 

162 

11 

133 

39 

133 

27 

207 

19 

138 


L58 

13 

9.i 1 

100 

E. Singleton — 





1 









1 

67—72 

135 


174 

6 

182 

57 

168 

74 

' 172 

27 

135 

1 i 

0«<’> 

1 16.5 

Webb’s Hatchery — 
73—78 

Cranleleh P.F.— 

229 

1 

171 

41 

102 

19 

118 

5 

i 

149 

52 

240 

21 

1099 

151 

79— «4 

159 

74 

99 

5 

59 

105 

139 

50 

151 

23 

122 

53 

729 

310 

Runnymede P.F. — 
127—182 . 

C. C. Lewis — 

109 

81 

45 

158 

108 

A 

26 

170 

189 

56 

176 

32 

738 

505 


183—188 . 

194 

45 

69 

178 

186 

63 

121 

43 

102 

17 

120 

52 

841 

388 


* M. H. Dadley — Bird No. 57: Score Ist Grade 2(35; 2ud Grade — 

Runnymede Farm — Bird No. 8: Score 1st Grade 265; 2nd Grade 3. 

Under regulation total weight of 1st Grade eggs showed: — Bird No. 57 - - 609 07s.; 
Bird No. 8 = 576 ozis. 

+ R. Harrison — ^Bird No. 109: Score' 1st Grade 206; 2nd Grade 2. 

R. Harrison — ^Bird No. 112: Score 1st Grade 206; 2nd Grade 2. 

R. Harrison — Bird No. 114: Score Ist Grade 206; 2nd Grade 1. 

Under Regulation 21 total weight of Ist Grade eggs showed: — Bird No. 109 ~ 

456 ozs.; Bird No. 112 == 455 ozs.; Bird No. 114 = 487 ozs. 
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DETAIJ-ED RESULTS— 

SECTION “ B ” ^Heavy Breeds)— teams of Six Birds. 




! 


— 

— 

— 



1 





1 Totals. 

Xamo of 
( ompetltor and 
Birds Xoe. 















Ist 

2n(1. 

1st 

2nd 

1st 

2nd 

1st. 

2na. 

l8t. 

2n(l. 

Ist. 

2nd. 

1st. 

2nd. 

ir. & Sons — 

1—6 

249 

12 

200 


165 

11 

139 

6 

224 

42 

204 

5 

1181 

76 

Kunnyniode V.K. - 
7- 12 

189 

2 

265 

3 

241 

2 

214 

3 

243 

0 

154 

55 

1.306 

71 

A. Hampton (No. 1) — 
13 - IS 

141 

1 

182 

56 

73 

12 

166 

31 

1.54 


206 

4 

022 

104 

A, Hampton - 
IH’ -24 

191) 

21 

253 

1 

231 

2 

201 

26 

1.52 

63 

239 

7 

1275 

120 

Hilltop JM-\ - 
2.'i— 30 

172 1 

43 

96 

82 

175 

3 

203 

11 

132 

28 

93 

.5 

870 

122 

K. K. Priw 

31 -36 i 

219 

5 i 

194 

20 

203 


178 

43 

127 

105 

107 

1 

1028 

174 

Thorof J* r. - 
37 42 

211 


217 

1 

168 


262 


203 

4 

192 

40 

12.53 

45 

W. Barkoi— 

4.3- 4H 

116 

45 

171 

55 

221 1 

12 

202 

3 

218 

2 

192 

28 

1J20 

145 

Mrs. M. H. Dadlev— 
4})«-54 

3f. H Datllov— 

238 

1 

125 


223 

5 , 

49 

220 

203 1 

79 

189 

244 

• 1 

1027 

1488 j 

305 

54 

56-60 

244 

1 

231 

o 

205 


254 

2 

260 

6 

43 

Robinson Bros.— 









227 


2.30 




61 -66 

86 


166 

2 

180 


«)3 



5 

7. 

B. Harrison — 

67 -72 

267 

11 

192 

4 

192 

53 

226 


261 

19 

211 


1339 

' 87 

A. S. Webb— 

73—78 

M. W all— 

170 

25 

207 

1 

* 169 

4 

169 

4 

117 

12* 

140 

1 

972 

1255 

47 

79 

79-84 

205 

24 

220 

16 

176 

32 

245 

1 

162 

4 

247 

2 

Wyndelln B.K.— 
145—150 . 

176 

2 

170 

10 

264 


134 


221 


179 

1 

1 150 

13 

Craniei2h 1M\ — 











16 


1022 

44 

161 -166 

211 

12 

171 


215 

12 

231 


178 

20 


F’ LandqiilMt A Son - 
167—162 

74 

47 

145 

27 

138 

26 

25 

158 

169 

J7 

105 

61 

651 

336 

M'. A K Korr— 













1310 

16 

163— 168 

218 

13 

197 


171 

1 

260 

1 

267 

1 

206 



Section '* C " (Mfjuoi Heavy Breeds)— -Teams of Six Birds. 


’ 






1 1 







! Totals 

Name of 
t'onnpetitor and 

Birds Nos. 

1 1st. 















2ad. 

Ist. 

2ud. 

1st 

1 2nJ ! 

1st. 

2nd. 

1 Ist. 

2nd. 

Ist. 

2nd. 

Ist 

1 2nd 






! 1 







F B. Vickers— 



1 186 

i ' 









862 

283 

85-90 i 

21 



, 45 1 

104 

' 118 

188 1 

29 

164 

73 

199 

18 

F. l,aiKl(|uist <fe Son — 




i 









723 

240 

91—96 

26 

139 

1 185 

1 15 

110 

72 

120 

8 

137 

1 

146 

5 

Hilltop P.F.- 



1 


1 








655 

276 

97—102 . . 

165 

53 

1 

1 70 

77 i 

62 

135 

21 

105 

62 

109 

8 

4TanlciKb P.K.— 

103 -108 

R. Harrison— i 

54 

64 

1 

211 


198 


! 146 

4 

190 

2 

171 

53 

972 

164 

i 1 

1J72 

15 

109—114 . ! 

Rnnnvinede P.F. • i 

206 

2 

183 

i 


198 

10 

206 

I 2 

173 


206 

30 


54 

11.5—120 . 1 

173 

1 

61 

19 

90 

1 

174 


1.50 

3 

1.33 

777 


Mortality, 

The following is a comparison of the deaths for 1936-37 and 1937-38: — 



1936/37. 

1937/38. 


Deaths. 

% 

Deaths. 

White Leghorns . . 

6 

6 

7 

Australorps 

6 

5.86 

8 

' Rhode iBland Beds 

2 

57 

3 i 

Note.— Two egg-eaters in 

1937/38 were 

condemned and replaced. 
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A rerages. 

MONTHLY AVKHAOES. 


Month. 

Breed. 

Total 

No. of 
l8t Grade 

£^gg^ 

T.aid. 

Average. 

Total 

No. of 
2nd Grade 
Eggs 
Laid. 

Average. 

Total 
Average 
for an 
Grades. 

April 

W.L 

1016 

10-58 

255 

2-65 

1.3-23 

Au8. 

1586 

14-68 

106 

-98 

15-66 


H.I.K. 

420 

11-6 

31 

•86 

12-46 

May 

W.L 

1167 

12-15 

68 

•70 

12-85 


Auh 

1908 

17-66 

3C» 

•27 

17-93 


R.l.K. 

554 

15-38 

9 

•25 

16-63 

June 

W.L 

983 

10-23 

175 

1-82 

12-05 


Aiw 

166.S 

15-39 

188 

1-74 

17-13 


R.l.H. 

499 

13-86 

115 

3-19 

17-05 

July 

W.T 

1323 

13-78 

137 

1-42 

15-20 


Au8 

2039 

18-87 

116 

1-07 

19-94 


R.T.R. 

458 

12-72 

65 

1-80 

14-52 

AuguM 

W\L 

1824 

19-0 

145 

1-51 

20-5! 


AU8. 

2267 

20-99 

131 

1-21 

22-20 


H.l.R. 

648 

18-0 

72 

2-0 

20-0 

September 

W.L 

1975 

20-57 

149 

1-55 

22-12 


Aur 

2314 

21-62 

162 

1-51 

23-13 


R.I.R. ... 1 

1 

601 

16-69 

114 

3-16 

19-85 

October 

W.L 

1987 

20-69 

280 

2-90 

23-59 


Aus. 

2074 

19-56 

203 

1-91 

21-47 


R.I.R. 

566 

15-72 

118 

3-26 

18-98 

Novemlwir 

W.h 

1 1715 

18-05 

382 

4-02 

22-07 


Auh. ... ... 

1889 

17-99 

243 

2-31 

20-30 


R.I.R. 

1 437 1 

12-48 

148 

4-22 

16-70 

December 

W.L 

1442 

15 -50 

469 

5-04 

20-54 


Auh 

1682 

16-17 

223 

2-14 

18-31 


R.I.R. 

370 

10-57 

124 

3-54 

14-11 

January 

W.L 

1188 

12-91 

510 

5-54 

18-45 


Auh. 

1422 

13-80 

246 

2-38 i 

16-18 


R.I.R. 

307 

9-02 

120 

3-52 

12-54 

T’ebruar}’^ 

W'.L 

922 

10-02 

394 

4-28 

14-30 


Auh. 

1316 

12-90 

197 

1-93 

14 83 


R.I.R. 

1 

301 

8-85 

1 

106 

1 3-n 

11-96 


YEARLY AVERAGES. 



1st 

2jkI 

Average 


Grade. 

Grade. 

All Grades. 

W^hite Leghorns 

163.68 

31 13 

194 SI 

Australorps 

189.97 

17. 3S 

207.35 

Bhode Island Reds . . 

145,53 

28 . 82 

174.3.5 
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WINTER TEST RESULTS. 

Aj)ril 1st July 31 st (122 flays). 

No. Average 

Wiimers. Grade 

Kggs- Eggs. 

Light Breed — H. I\ (’halmer — White Leghorns .. .. 415 69.1 

Heavy Breed — Mr. M. II. Dadley^-Aiistralorps .. .. 535 89-1 

Mediiim«Hcavy — B. Harrison — Bhode Island Beds .. 485 80*8 


LAYING AVRRAGKS FOB WINTEB TEST. 
April Ist -Jnly 31st (122 days). 



Ist 

2nd 

Average 


Grade. 

Grade. 

All Grades. 

Light Breeds — Leghorns 

46.76 

6.61 

53.37 

Heavy Breeds — Anstralorps 

66.53 

4.07 

70.7 

Medinm-Heavv — Bhode Island Beds 

.53.63 

6.11 

.59.74 


njSCM’SSION. 

The results for 19,‘17-.‘18 are in every class higher than for the i)revious trials- 
It will be noticed also that the numbers laid by the first ten leading teams in each 
of the light and heavy ))reod sections arc far ahead of the numbers laid in the 
preceding trial. 

1936/37. 1937/8. 

1st 2nd 1st 2nd 

10 pens White Leghoriia .. 960.8 21.7 1,074.6 8-06 

10 pens Anstralorps .. .. 1.128.6 12 11 1,268-6 7-06 

* 5 pens Bhodo Island Beds .. 798.2 220. 901.2 149.1 

* Rhode Island Beds entered for 1936/37 consisted of five pens of six birds, while 
in 1937/38 six pens wore entered. 

The above figun^s are remarkable. The improvements in one year give hope 
for a continued advance in the breeding for the large egg. 

Section ‘‘A” (White Leghorns) iinjiroved by 114 first-grade eggs per pen of 
six bird.s. The second-giade eggs, although not counted but recorded, show that 
the White Leghorns have* improved also in egg size. 

Section — The most prominent advance has been that of the Australorp.^^ 
which have improved their jien average by 140 first-grade eggs. Here again the 
second-grade eggs have deirreased. 

Section — The Khode Island Beds have also shown improvement on the 

193G-37 figures. Not only has the number of first-grade increased by 103 eggs, 
but the number of second-grade has decreased by 71 eggs per pen. There is room 
for a marked improvement in this breed. The number of eggs under 2 oz.s. in 
weight is too high. It is hoped that ain improvement will take place during the 
term of the current trial. 

The following birds which laid 200 or more first-grade eggs during the 48 
weeks were awarded a sealed copper ring: — 


Copper Band 

Trial 

COPPKK-BANDEB 

> BIRDS. 

Number 

No. 

No. 

Breed, 

Owner. 

1st Grade Bggs- 

^ 50 

1 

Aiistralorp 

G. Davey & Sons 

249 

51 

o 

Australorp 

G, Davey & Sons 

200 

52, 

5 

Australorp 

G, Da5'ey & Sons 

224 

53 

,6 

Australorp 

G. Davey & Sons 

204 
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Copper-banded Birds — con ti // ued. 


Copper Band 
No. 

Trial 

No. 

Breed. 

Owner. 


Number 

1st Grade Eggs. 

54 

8 

Anstralorj* 

K. O. Harrison 


265 

55 

9 

Austrnlori* 

K. 0. Harrison 


241 

56 

10 

Aiiatralorp 

B. 0. Harrison 


214 

57 

11 

Austra'orp 

FI. 0. Harrison 


243 

58 

18 

Australorp 

A. Hamj)ton . . 


206 

59 

20 

Australorp 

A. Hampton . . 


253 

60 

21 

Australorp 

A. Hampton . . 


231 

61 

22 

Australorp 

A. Hampton .. 


201 

62 

24 

Australorp 

A. Hami>ton 


239 

63 

28 

Australorp 

A. W. riregsoii 


203 

64 

31 

Australorp 

B. B. Price .. 


219 

65 

33 

Australorj) 

FI. B. Price .. 


203 

66 

37 

Australorp 

H. 8eal 


211 

67 

38 

Australorp 

H. Seal 


217 

68 

40 

Australorp 

H. Seal 


262 

69 

41 

Australorp 

H. Seal 


203 

70 

45 

Australorp 

G. W. Barker 


221 

71 

46 

Australorp 

0. VV. Barkei 


202 

72 

47 

Australorp 

0. W. Barker 


218 

73 

49 

Australorp 

Mrs. M. H. Dudley 


238 

74 

51 

Australorp 

Mrs. M. H. Dadlev' 


223 

75 

53 

Australor}» 

Mrs. M. H. Dudley 


203 

76 

55 

Australorp 

M. H. Dudley 


244 

77 

56 

Australorp 

M. H. Dadlev 


231 

78 

57 

Australorp 

M. IT. Dadlev 


265 

79 

58 

Australorp 

M. H. Dudley 


254 

80 

59 

Australor(» 

M. H. Dadlev 


250 

81 

60 

Australorp 

M. H. Dudley 


244 

82 

65 

Australorp 

Robinson Bros. 


227 

83 

66 

Australorp 

Robinson Bros. 


230 

84 

67 

Australorfi 

B. Tlnrrison . . 


257 

85 

70 

Australorp 

B Harrison . . 


226 

86 

71 

Australorp 

R. Harrison 


261 

87 

72 

Australorp 

B. Harrison 


211 

88 

74 

Australorp 

A. a Webb .. 


207 

89 

79 

Australorp 

M. Wall 


205 

90 

80 

Australorp 

M. Wall 


220 

91 

82 

Australorp 

M. Wall 


245 

92 

84 

Australorp 

M. Wall 


247 

93 

147 

Australorp 

D. F. Robinson 


264 

94 

119 

AustiT.Iorp 

D. F. BobiiiscMi 


221 

95 

151 

Austra!or]» 

S. Dolman 


211 

96 

153 

Australorp 

S, Dolma n 


215 

97 

154 

Australorp 

S. Dolman 


231 

98 

163 

Australorp 

W. & B. Kerr 


218 

99 

166 

Australor]> 

W. & E. Kerr 


260 

100 

167 

Australorp 

W. & B. Kerr 


267 

101 

168 

Australorp 

W. S: K. Kerr 


206 

102 

104 

Khode Island Bed 

S. Dolman 


211 

103 

109 

Kliode Island Bed 

B. Harrison . . 


206 

104 

112 

Bhode Island Bed 

B. Harrison . . 


206 

21 

2 

White Leghorn 

11, P. Chalmei 


224 

22 

4 

White Leghorn 

H. P. (.’halinei 


243 

2Z 

6 

White Leglibrn 

II. P. Chalmer 


208 

24 

8 

White Leghorn 

E. E. Price . . 


200 

25 

9 

White Leghorn 

E. E Price . • 


22 1 

26 

1 1 

White Leghorn 

E. E. Price 


222 

27 

12 

White Leghorn 

E. E. Price .. 


236 
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rop])er bfuiclfd IVird^ — (‘oniinucd. 


>per Ban<1 
No. 

Trial 

No. 

Bleed. 

Owner. 

Number 

1st Grade Eggs 

28 

1(i 

White la'jvhorn 

If. Seal 

201 

29 

1!) 

White Le^hoin 

P\ B. Vickers 

213 

30 

21 

White T-iOghorn 

F\ B. A'ickers 

216 

31 

20 

White Tjeghorn 

Mrs. M. H. Dadlev 

220 

32 

29 

White Ijoghorii 

Mrs. M. H. IbidloV 

234 

33 

30 

Wliite Leghorn 

M. H. Badley 

228 

31 

38 

White Leghorn 

R. Harrison . . 

230 

35 

40 

White Leghorn 

R. Harrison . . 

* 204 

30 

4! 

White Tieghorn 

J. Dnneaii 

216 

37 

04- 

White Leghorn 

Mrs. R. Low'c 

207 

38 

73 

White Leghorn 

W. R. Webb . . 

229 

39 

78 

White Leghorn 

W. R. Webb . . 

240 

105 

114 

Rhode Inland Red 

R. Harrison 

206 


Til 1936-37 69 birds qiialifiod, whilo in 1937-38 75 birds trained tho distinction. 
The percentage of copper rinpfs trained in 1936-37 was 27.5 while in 1937-38 the 
percentapre rose to 30 ])er cent., an increase of 2^4 t^ent. 

The champion team was a iien of Anstrals entered by Mr. M. TT. Dadley, of 
Cooffee, via Fremantle. The total of 1,4^^8 first-prrade e.s:^s was 195 hij^her than 
the leading? team of 1936-37. Tt ^nll be noticed that every bird in the team qiiali- 
6ed for a sealed coiiper rinp:. 


Mr. PI. Vj. Ib'ice, of Tlilton Park, \ia Fremantle, won in the White Lef^horns 
section, llis team laid 1,257 lirst-jrrade ej»:^s, this beins>’ 38 in advance of last 
yearns winners. 


In Rhode Island Reds, 

Mr. K. Harrison, 

of Inaloo, 

Scarborough, won with 

a team laying 1,172 hrst-gradc eggs. This was 40 eggs 

better than the year 

1936-37. 

F ceding. 



In addition to tho trial 

birds being tested at the College, the Poult ly Branch 

of the College w^ere testing breeders for their own use and therefore the feed used 
at th(' trials must be eonsidered as having been fed to 271 birds in 1936-37 and 

248 birds in 1937-38. 




Feed (loiisnmed. 

1936/37. 

1937/38. 

Wheat 

190% 

bushels. 

165% bushels. 

Pollard 

186 

If 

191 

Wheat Meal 

. . 6,798 

lbs. 

6,469 lbs. 

Meat Meal 

.. 1,700 

lbs. 

1,962 lbs. 

Bran 

207 

bushels. 

178 bushels. 

Bonemeal . . 

747 

lbs. 

990 lbs. 

Salt. . . 

84 

lbs. 

84 lbs. 


5 • 1 4 ozp. per fowl 

5.13 ozs. per fowl 


per day. 

per day. 


It is noticed — 

(1) That the wheat feeding is less in 1937-38 than in 1936-37; and 

(2) that the meatmeal consumption is higher in the 1937-38 trial; and 

(3) that the bonemeal is higher in the 1937-38 tnal. 

The method of feeding has a marked impression on the respective consump- 
tion of the different foods. In the morning a wet mash is fed to all birds, irre- 
spective of the breed, and a dry-mash hopper is open at all times in order to allow 
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the birds to have (*hoi(»e of extra food if required. The diy mash is mixed differ- 
ently fo]‘ each respective breed and it is here that the consumption has been found 
to be higher in 1037-58 than in 1036-37. This accounts for the smaller amount 
of wheat consumed in the latter y(‘ar. The extia meatrneal consum(*d in 1937-il8 
has been due to the hiffh fat content in some of the meal used. The fat content at 
times has been as hi«li as 18 per cent, and this necessitated a hij?h(‘r percentage 
of meatnieal in the rations in order to obtain the correct balance. 

Th<‘ method of determining' the meatmeaJ rerjuirements in the ration lias been 
to follow the colour of the droppings under the pendies, together with the con- 
tinual handling for condition. 

The cost of feeding for the 48 weeks in 1037-38 was €127 Is. 5d., or equal to 
lOs. 3d. }»er bird, while the average return for (*ggs was 10s. 5i 'id. Th(‘ average 
jirofit therefore* is Os. 2U_pl. per bird. 

Xotr: F'ceding cost^ are based on the retail prices of all goods as charged hy 
inetroiiolitan jirodiice merchants whilst the returns for eggs are those* received in 
ojien sal(*s l(‘ss 5 per cent. s(‘lling commission and a deduction of an account sabs 
fee* ol' (id. per sales day (a sum ecpial to .€2 12 s . per annum). 


AGRICULTURAL PROBLEMS- 

Agriculturists, pastoralists and primary pro<lucors generally, wlio may be having 
difficulties of any kind in connection with their j>rodnction activities, aie invited to 
communicate with the Agricultural Advisor of their district of the Department of 
Agriculture, when information and advice will be supplied free of charge. 

Where identification of plant or stock diseases or insect pests is required, full 
details of symptoms should be forwarded and also samples of the diseased plant, 
animal tissue or insect where practicable. Plant tissue intended for examination by 
the Plant Pathologist should be wrapped in paper and not forwarded in airtight con- 
tainers, and plant specimens for the Botanist should be pressed between newspaper 
and dried before despatch. With regard to animal tissue for microscopic examina- 
tion, this should be forwarded in a solution of 10 per cent, forp^ialin, or if of con- 
siderable bulk in a sealed kerosene tin containing a few ounces of formalin as a 
preservative. Living insects should be sent in suitable containers and dead 
specimens in methylated spirits. 

The addresses and names of A<hisers are as follows: — 


Albany 

H. R. Powell 

Bridgetown 

A. Flintoff. 

Bunbury 

M. CuUity. 

Geraldton 

N. Davenport (Government Buildings). 

Gosnells 

R. C. Owen. 

Harvey 

R. L. Cailes (Fruit) ; A. M. Tindalc (Dairying). 

Katanning 

A. S. Wild. 

Kaiamurda-Roleystone 

W. H. Read, c/o. Department of Agriculture, Perth. 

Kununoppin 

W. M. Nunn. 

Metropolitan, Gingin, Chittering ... 

6. £. Bennett, c/o. Department of Agriculture, 
Perth. 

Mnndaring 

V, CahiU. 

Narrogin 

A. T. Gulvin, 

Vases 

J. M. Nelson. 
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HYDROPONICS^ 

The Growth of Crops in Water Without the Use of SoiL 

L. J. H. Tkakle. 

Of i‘eeeiit yoars, particularly in the American press, there has been a 
considerable amount of attention ^iven to the question of the comiiiereial ^rowin^^ 
of crops in waters coritaininj? the ing:redienta necessary for plant jfrowth. No soil 
whatever is used and immense crops have been reported. 

As attractive references to this work have been made in publications available 
to Western Australian farmers (see a recent book by Bertrand Russell; “The West 
Australian Wheatgrower/’ of May 5th, 1938) and in view of certain inquiries from 
interested sources it is deemed approj)riate that a statement be made on the subject. 

The following information is derived from authoritative statements from the 
Uni\'ersity of ("alifornia Agricultural Experiment Station* and from other avail- 
able reports.! 

For three-quarters of a century scientists have been using water cultures as a 
means of aseertaining the requirements of plants. One of the foremost of the 
jireseut-day investigators is Dr. W. F. Oericke, of the University of California, who 
has gone beyond the field of research and has propos(‘d the method as a commercial 
means for crop production. 

To Dr. (l(‘ricke is due the credit for tin* commencement of studi(‘s on a 
, commercial scale and he and his collaborators have obtained suthcient data to show — 

1. That hydro [)onics can succeed as a method of crop production. 

2. The crop yield can be very high in terms of plant food used and ar(‘a of 

ground required. 

3. Special equipment and skilled attention is required for satisfactory 

results. 

4. The skill of the gardener or farmer is just as necessary in the growth of 

crops in water culture as in soils and, in addition, a knowledge of 

the special techni(jue peculiar to hydroponics is required. 

A statement from the University of California discounts the importance of 
the reports of exceptionally high yields from water cultures and indicates that the 
yields from a fertile soil properly managed under glass-house conditions will be 
approximately the same as those from water cultures under the same conditions. 

It is considered that “the method has certain possibilities in the growing of 
special high-priced crops, particularly out of season in glass-houses, in localities 
where good soil is not available, and where it is found too expensive to maintain 

* ‘ * Statement concerning water (*nltiire method of crop production, * ^ September, 
]937. 

D. R. Hoagland and D. I. Arnoii — ^‘Growing plants without soil by the water- 
culture method,’^ February, 1938. (Extracts from this paper, have been freely used in 
the preparation of this note.) 

tW. F, Oericke—** Hydroponics —crop production in liquid culture media,’’ 
S^nce 85 : 177-378, 1937. 

** Crops in Water,” CaXifornHan Mimthly, February, 1938, p. IL 

G. O. Brehm— ”What about Hydroponicaf ” Calif orma Mowthly, February, 1938, 

p. 12. 
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highly favourable soil conditions. Soil beds in glass-houses often become infected 
with disease-producing organisms, or toxic substances may accumulate. Installa- 
tion of ade(juate e()uipment for sterilising soils and operation of the equipment 
may involve consi<l(‘rable ex])ense.’’ The use of water culture, expertly supervised, 
may enable the grower more readily to control the conditions for plant growth, to 
diininate certain diseases and to economise, ))erhaps, on fertiliser ingredients. 

The term “hydroponics’’ for iJie new art in agriculture' was suggested bv 
Professor W. A, Setehell, of the University of Ualifornia, and is a variation of 
the Greek word “geoponics” meaning agriculture. As “hydro” means water the 
new term merely means water culture but implies the use of water culture for the 
growth of crops on a comiiiei’cial scale. 

As with i>laiils grown in soil, those grown in water culture will ns^uire similar 
external conditions. It will be just as essential to have adeijuale light, heat, an, 
carbon dioxide and water under one condition as under the other. The talk of 
growing crop plants in water culture in dim basements and otherwise unsuitjible 
places is absolute nonsense. In fact, Mr. George 0. Brcdim of Seattle, Washington, 
found that tomatoes could he grown successfully with hydro]M)iiics in the sumiiH'r 
months but during the winter p<‘riod in which the hours of daylight would range 
from 81/2 to 9 V 2 hours, tomatoes failed to grow normally and to set fruit. 

Claims have be('n made that lh<* plants ])roduced by hydroponics are more 
valuable niiti'itionally tliaii those from .soils. It is well known that the* niiiritiona) 

A able of plants is doterniiru'd in part by the <|uality of the soil and })y the fertiliser 
used but there is no evidence that wat<*r culture is superior to soils. In fact, it is 
known that iJio composition of the plant varies with the composition of the water 
culture as Avell as with the soil, and the nature and management of the water culture 
will be as important in the food (piality of the produce as with soils. 

GROWING OF PLANTS IN WATER (^ULTCRFIS. 

“The usual equipment for the commercial water-culture method (‘onsists essen- 
tially of long, narrow, and ^hallow tanks, which may be constructf'd of wood, 
cement, black iron coated with asphalt paint, or other suHiciently cheap inateriais 
which do not give off toxic substances. The.se tanks contain the nutrient solution 
in which roots of the plant are immersed. AVire screens are placed over the tops 
of the tanks, or inside, abo\'e the solution. The screens support a layer of bt'ddiug 
of varying thickness (often ‘1 or 4 inches), according to the kind of ]>lant grown. 
The* bed may be prepared from a number of inexpensive materials — for cxaniph*, 
pine shavings, pint* excelsior,* rice hulls. Some materials, such as redwood shav- 
ings or sawdust, may be toxic. Seeds are planted in the moist beds, or young 
plants from flats set in them with their roots in the nutrient solution. Ft is to be 
noted that roots may develop not only in the solutions in th(‘ tanks, but a ’so in 
the beds. The shallowness of the tanks and the porous nature of the beds facilitates 
aeration of the root system — an essential factor — although it has not be(‘n demon- 
strated that such aeration iinsup piemen ted by an additional oxyg(*n sii]>ply would 
be optimal for all kinds of plants.” 

As far as possible the ordinary fertiliser salts may be used for the preparation 
of the .solutions. Care should be taken to be sure that these salts contain no 
injurious substances (for example, fluorine is commonly found in phospliatic fer- 
tilisers) which, while harmless in the soil, may bo toxic in a water culture. 

The temperature of the solution should not he allowed to vary greatly and 
it .seems likely that approximately 70 deg. F. will be satisfactory for many plant«. 


Pine wood wool. 
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Artificial heating is resorted to in some of the Californian installations to maintain 
the appropriate solution temperature and it seems likely that some cooling arrange- 
ments may be necessary during summer heat waves. 

THE NUTRIENT SOLUTION. 

The water solutions for the gi'owing of the plants are made from salts 
dissolved in almost any water which is fit for drinking purposes. Water which is 
even slightly brackish or saline must be avoided. 

The following salts are then dissolved in the water preferably in the order 
mentioned ; — • 


I 

I Amount per 25 gallons of \^ater. 
Salt. 


Ounees. ' Tablespoons. 


mono ammonium plioHj»hate 

potassium nitrate 

caleiuni nitrate ... 

Epsom salts (magnesium sulphate) ... 


J 1 heaping. 

3 a level (powdered 

1 salt). 

.3 I 7 level. 

1? I 5 level. 


An alternative solution may he ])repared as follows: 

Amount per 25 gallons of water. 


Salt. 


Oiinecs. 


Tablespoons. 


potassium phosphate (monobasic) ... ... ... { 

potassium nitrate ... '21 


oa lei urn mtrate 

Epsom salts (magnesium sjilphate) ... 


:u 

If 


j l level. 

5 level (p(j\\dered 
salt). 

8 level. 

5 le\el. 


To these solutions certain ‘^minor” elements must be added in small amounts. 


1. Irov Solution. 

'^Dissolve a level teaspoon of iron tartrate (iron citrate or iron sulphate can 
be substituted, but the tartrate or citrate ar<* often more effective than the sulphate) 
in a quart of water. Add half a cupful of this solution to 25 gallons of nutrient 
solution eacdi time iron is needed (once weekly, or more frequently if the plants 
arc pale).^^ 

2. Boron Solution. 

‘^Dissolve a level teaspoon of powdered boric acid in a gallon of water. Use 
a pint and a half of this solution for each 25 gallons of nutrient solution.’* 

3. Manganese Solution, 

/^Dissolve a tc»aspoon of crystalline, chemically pure manganese chloride 
(Mn Clg * 4 H3O) in a gallon of water. Manganese sxilphate can also be used. 
Dilate one part of this solution with 2 parts of water, by volume. Use a pint of 
the diluted solution for each 25 gallons of water,” 
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4. Zinc Solution, 

‘^Dissolve a level teaspoon of crystalline, chemically pui’e zinc sulphate 
(Zn SO^ . 7EI/>) in a jjallon of Avater. Use 4 teaspoons of this solution for each 
25 i>allons of nutrient solution.’’ 

5. Copper Solution. 

“Dissohe a t(*aspoon of chcunically pure cop})er sulphate (UuSO^ . 5HO) in 
a gallon of water. Dilute one part of this solution with I parts of water; use one 
teaspoon of th(* dihited solution for each 25 gallons of nutrient solution.’’ 

>\irtherinore, th(i growth of the i>lant causes the solution to become alkaline 
and it must be adjusted to the more favourable slightly acid condition (pH6). 
This is done by means of 3 per cent, sulphurie acid as follows: — 

Take exactly one rjuart of the solution in a white porcelain dipi)er ami 
add sufficient brom, thymol blue indicator* to give a visible colour. A yellow 
(‘olour indicates slight acidity when no adjustment is nec(‘ssary. (Ireen is 
indicative of a neutral reaction and blue an alkaline reaction. If the indicator 
gives a green or blue colour add the 3 per cent, sulphurie acid from a burt'tte 
to the quart of solution until it just turns yellow. Carefully note the amount 
taken by reading the burette and then add just one hundred times as much of 
the acid to the 25 gallons of solution to effect the «ame adjustment. If the 
volume is not 25 gallons a pro]>ortionat(* amount should be used. 

This test with the indicator should b(‘ made ev(*ry day or so during th(‘ growth 
of the plants and adjustment made with the acid when necessary. 

TANKS AND OTHER CONTAINERS FOR NT'TRIENT SOLUTIONS. 
^‘\’arious kinds of tanks and containers have been utilised for growing plants 
in water culture. Tanks of black iron, well ])ainted with asphalt paint (most 
ordinary paints cannot be used, because of toxic substances), have ])roved satis- 
factory for (*x])erimental work. Galvanised iron may give* trouble, (‘\(‘n when 
coated Avith asphalt paint, if the* ])aint scales off. 

^H’oncrete tanks Inne been tri(*d, but tlnw may n^juire thorough leaching 
before use. Painting the inside of the tank AA'ilh asphalt paint is advisabh‘. 
Wooden tanks will serve the [uirpose, if mad<* watertight. 

“The dimensions of tanks must be selected in accordance with the objective. 
One kind of tank, of large size, adapted to many purposes, has dimensions of 
10 feet in length, 2% f^’^4 width, and 8 inches in depth. A smaller tank, 30 
inches long, 12 inches Avide, and 8 inches dee]), is convenient for use in maii\ 
experiments. In general, shalloAv tanks will be found suitable. The length and 
width may be d('fermined by consideration of convenience. 

‘‘A h(‘avv chicken-Avire netting (1-inch mesh), coated A\ith asphalt jiaint, is 
fastened to a frame and placed directly OAer the tank, to provide support for tlu* 
porous bed. In ('onstructing a frame, it is desirable to leave several narroAV sections 
not covered AAUth win* netting, but with wooden coA’ers which can bo conveniently 
removed for inspection of roots, or for adding AA^abT or chemicals. The wire net- 
ting should be stretched immediately above the surface of the solution, when the 
tank is full. Uro.-s sup])orts may be j>laced under the n(*tting to ))revent it from 
sagging. 

“A carpenter or mechanic can design and build suitable tanks and IranK*^, 
Avhi^h mav take many forms, and further detailed description is unnecesharv for 
the ])ur])ose of this circular.” 

^ ()btaine<l from the Avholesalc dimg stores in Perth. 
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NATFRE OF BED.* 

‘‘The wire* sermi is eo\ei’ed by a layer of porous bedding material several 
inches thick — thicker when tubers or fleshy roots develop in the bed. Various cheap 
bedding materials have been suggested: pine excelsior (fine wood wool), peat moss, 
pine shavings or sawdust, rice hulls, etc. Some materials are toxic to plants. Red- 
wood should usually be avoided. One type of bed which has produced no toxic 
ef^ects in experiments carried on in Berkeley, with tomatoes, consists of a layer of 
pine excelsior, 2 or 3 inches thick, with a superimposed layer of rice hulls about 
1 or 2 inches thick. For plants producing tubers or fleshy roots, some finer material 
may need to be mixed with the excelsior. This is also essential when small seeds 
are j)lanted in the bed, to prc^'ent the seeds from falling into the solution and to 
effect good contact of moist material with the seed. In all cases, the bed must !)»» 
porous and not exclude free access of air. 

^*lf seeds are planted in the bed, it must, of course, be moistened at the start 
and maintained moist until roots grow into the solution below. The bed should 
also be maintained in a moist state, by occasional sprinkling, for the development 
of tubers, bulbs, fleshy roots, etc. Great care should he observed to prevent wate r- 
logging of the bed, which leads to e.rehision of air and to undesirable baaterial 
decompoaiUonsy 


PLANTING PROCEDI 'RKS. 

^‘Seed.s may be planted in the moist bed, but often it is bettei* to set out young 
plants chosen for their vigour, which ha\e been grown from seeds in flats of good 
loam. In transplanting from a flat of soil, the soil is thoroughly soaked with water 
so that the plants can be removed with the least i)ossible injury to the roots. The 
roots are then rinsed free of soil with a light stream of water and immediately set 
out in the beds, with the roots immer.sed in the solution. If young )dants are set 
out, the roots are placed in the solution, and at the same time the layer of excelsior 
is built up over the screen. Then the layer of rice hulls is placed on top of the 
excelsior. If seeds are to he planted in the bed, the whole bed must he installed 
and moistened before the seed is ])lante<l.” 


SPAClNTf OF PLANTS. 

‘‘In the experiment with tomato, plants were set close together, in some in- 
stances 20 plants to 25 square feet of solution surface. No general advice can be 
offered as to the best spacing. This depends on the kind of plant and on light 
conditions. Individual exiierience must guide the grower.” 


ADDITION OF AVATER TO TANKS. 

“In starting the culture, the tank is filled with solution almost to the level of 
the lower part of the bed. As the plants grow, water will be absorbed by plants 
or evaporated from the surface of the solution, and the level of the solution in the 
tank Avill faF. The recommendation has generally been made that after the root 
system is well developed, the level of the solution should remain from one to several 
inches below the lower part of the bed, to facilitate aeration. However, since the 
solution level should not be permitted to fall very far, regular additions of water 
are required.” 

* The g^eral arrangement of thin type of bed was first described by W. F, Qericke 
and J. R. iTavcrnetti. Agricultvral Engineering, 17 : 141^43, 1936, 
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CHANGES OP NUTRIENT SOLUTION. 

^‘As the plants begin to grow, nutrient salts will be absorbed and the acidity 
of the solution will change. More salts and acid may be added, but to know how 
much, chemical tests on the solution are required. When these cannot be made, an 
arbitrary procedure may be adopted of draining out the old solution every week 
or two, immediately refilling the tank with water, and adding salts and acid, as 
at the beginning of the culture. The number of changes of solution required will 
depend on size* of plants, how fast they are growing, and on volume of solution. 
Distribute the salts and acid to different parts of the tank. In order to effect proper 
mixing, it may be well to fill the tank at first only partly full (but keep most of 
the roots immersed) and then after adding the salts and acid, to coTni)lete the 
filling to the proper level with a rapid stream of water.’^ 

Another method of maintaining the supply of fertilising ingredients is to make 
up a strong solution of the substances listed above and to add a little of this ea(‘)i 
week or as the plants show signs of under-nutrition. If the (juantities listed above 
are dissolved in one gallon instead of 25 it will form a strong stock solution. A 
(uipful of this solution mixed with the culture solution every week when the planU 
are growing vigorously or whenever the plants show signs of kxing their natural 
green colour should suffice. 


CROWN PACK FOR APPLES AND PEARS. 

Report made by Mr. A, Pu.VTOi’p, Horticultural Instructor, upon his return from 

Tasmania. 

In reporting on my visit to Tasmania in connection with the ‘‘Grown^’ metlu»d 
of packing apples and pears, I Ju.ve to state that I spent a fortnight in that State 
during which time 1 was accorded the best of treatment from jVIr. P. H. Thom.as 
and his officers. No effort was spared in order to show me most that would be ef 
interest regarding the special mission that was the purpose of my visit. 

The South, Ontral and Northern centres were visited and many fruit packing 
(‘stablishments gave us the o])portunity of examining the various m(*thods of 
putting up apples and pears for export. 1 was also given bench room in ordci* to 
put into practice the principles of “Crowu^^ packing whicli liad already been 
explained at Hobart Headquarters. 

I may state that Mr. M. Large is the packing instructor in the south and 
Mr. K. Pcarcc in the north. T lound both these officers very desirous of making 
my stay pleasant as well as instructive. 

In regal’d to the boxes used for apple and pear ])acking, 1 note that various 
types are in commission — all hard woods (native) wliich are light coloured and, 
if well cut are (juite presentable: a box which the Tasmanians term a “Shandy^’ 
case, ends and sides hard woods, lops and bottoms imported iiiiie; and a wholly 
softwood case (imported ])ine). Of the three types, the all softwood rase is most 
favoured by keim growers and also by Government officials, these* cases being clean, 
well cut and attractive. 

The “Shandy” case, because of being a little cheapen-, is favoured in some 
quavte'rs and, if well cut and clean the difference in colour between tops ancK 
bottoms, and the body of the (*aso is not vfiry pronounced as the Tasmanian hard 
woods are light in colour. 
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The all hard wood is a shade cheaper again, but is not favoured to date by 
packers using the ^‘Crown” pack as the tops and bottoms are not sufficiently 
flexible, and appear to put undu(‘ ])ressure on the fi'uit when the ease is being 
nailed down. 

At Hobart I inspected packed cases of all types, and certainly the imported 
wood showed to advantage. Kegarding hardwood tops and bottoms, 1 examined 
some* at Mr. Cottier’s sheds in Hobart. These are peeled wood. 1 understand tlie 
togs arc softened and then peeled’’ from the round. There seems some promise 
ill this m(‘thod of obtaining thin boards from hard woods. The fibre is weakened 
across the board, but longitudinal grain appears unimpaired. This weakening of 



Standard bushel ease. Crown pack. Side view. 


the fibre [irevents any “curJ” ol the boards and, in actual practice, the boards 
under the nailing down press seem to fold over the fruit satisfactorily. In the 
event of Western Australia ultimately using* the standard ease, this method of 
cutting tops and bottoms from hard woods may be worth consideration. A saving 
of 25 per cent, in timber as against the saAvn cut boards is claimed. 

Tasmanian growers have ijractically discontinued the use of the Australian 
bushel case for export other than when sending to mainland States. 

In refei’encc to the ^Trown” method of packing apples and pears, not nil 
packers have made the change over from the usual high straight or flat pack. 
Naturally, growers look upon the innovation as upsetting the established routine of 
shed wovk. 
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Standard bushel case. Crown pack. Side view with side removed. 
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Mr. Thomas, ho^^ever, is making every effort to bring about its universal 
adoption. To packers who understand the principles governing the packing of 
apples and ]:>ears, the change over represents no difficulty and a few days’ practice 
with the different sizes in fruits uill suffice to familiarise the packer with the whole 
operation. 

Of course, there are certain sizes of fruit that retjuire care in atTangenumt in 
order to bring the final layer to the correct height, but this refers to any fruit 
case in use. The packing of apples and pears in the Standard case is simple in 
comparison with the system used with the Australian Bushel, there being no 
diagonal pe.cks. The box (Standard) being 10% inches deep as against the Aus- 
tralian bushel depth of 14% inches also simplifies the operation. The ‘‘pack’’ used 
previously (and still used in many sheds) is what may be termed the high flat 
pack, the bulge being forced into the lid by the high fruit at each end of the ease. 

In the "Crown’^ pack, the principle lies in ^ffiuilding” the bulge into the frmt 
so that the lid, being flexible, ‘^lays” over the fruit and with a well-packed case, no 
great pres3U>*e is needed when nailing down. 

The actual packing of the fruit as advised and taught by Mr. Thomas is as 
follows : — 

The first layer is packed as per chart leaving out the last ^‘set” of fruit. The 
second layer is then proceeded with until the end of the first layer is reached. 
At this stage both hands are used to pull back the first or bottom layer. This action 
has the effect of partly ^^bunching” up the fruit midway in the case. The finishing 
fruits are then placed in the bottom layer and the pack proceeded with. In each 
layer, including the second, the fruit is placed in the “pockets^’ provided by the 
previous layer in the usual sequence, but as the fruit is placed in the pockets at 
the sides and ends of the case a firm downward pressure is exerted, the central 
fruits being simply laid on the ‘*pad" formed by the paper. No appreciable extra 
time is absorbed in this firm pressure action. As each layer is added in the same 
way, the crown is being built so that, with the finishing layer, the » Crown’’ is such 
that the fruit appears to dome fix)m sides and ends. The difference in fruit weight, 
high flat pack v. Crown, is not great, but the disposition of fruit in the “( rowu”^ 
keeps the side and end fruit comparatively low. 

In every instance the calyx of the fniit faces the end of case, i.e., tlic com- 
mencing and finishing fruit of each layer is turned so that the calyx faces the woody 
also the fruit is so placed as to show what is termed a four-side inspection. The 
first layer is wrapped in such a way as finally to go into the case with the finishing 
l>aper ^Hails” upwards. All fruits are placed then so that should the case be 
opened either top, bottom or sides, no paper tails are showing. 

The finish of the ^^wrap” shows a half twist on the paper. 

I have attempted to detail the operations as advocated by Government olTicials, 
Some deflections from this ideal are sure to be made and I certainly found this 
to be the c^se. When in the north of the State I spent several days with the Gov- 
ernment Packing Instructor, Mr. K. Pearce, who followed two seasons in the States 
of America. Mr. Pearce does not follow in detail the ideal above mentioned. No 
doubt he finds that growers are a little antagonistic regarding the exactness of the 
above-mentioned operation. 

I understand that the twist of the paper is not generally followed in America, 
and in fact, Mr. Pearce does not use it. Furthermore, the turning up of paper 
taps in the first layer is not generally practised. Nor is the temporary non-eom- 
pletion of the first layer considered of prime importance. In eliminating these 
**extra” movements it is claimed that time and annoyance are saved. 
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Htanilard bushel ease. Crown paek. hliul view. 
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Tho following method, as practised by many reputable growers, appeared to- 
me eomrnereially sound. The photogi*aphs enlarged were taken from results of 
this pack: — 

First layer is computed, fruit placed with ^^pad^’ of paper down. Calyx of 
fruit facing case at each end. 

Second and succeeding layers continued in the r)rder as before explained, firm 
dow^nward pressure on out(T fruit, central fruit resting more or less lightly on 
paper ‘^pads.” 

No half-twist when completing the wrap. Although the underhand wrap, as 
practised by Mr. Pearce, is very .‘•atisfactory, many packers rather ‘‘sliim’^ the 
finish of this wrap, sacrificing neatness for a little extra speed. Papei* tails must 
be turned in on sides of cases as sides are practically the only places o])ened for 
inspection, that is, with tlie ‘^standard” case. 

I consider that the “Crown” method of packing apples and pears is superior 
to the usual flat high packs used previously, the main reason being that the same 
weight of fruit (perhaps a little more) is more easily built into the case and 
presents a better proposition for lidding, as the fruit is lower at ends and sides^ 
the general pack having more ^^spring.” It is claimed that to get the previous high 
flat packs different sizes in fruits were used, that is smaller fruits at each end. 
This appears to have been the general ]>ractice. 

With the ^^Crown” pack such is not entirely the case, at the same time a good 
packer will often place rather smaller fruit at the ends. This has been practised 
also with the Australian bushel case. 

COMPARATIVE FRPIT WRIGHTS. 

From time to time statements have been made r(»garding the difference in 
weights (Standard v. Australian bushel) of fruit in a packed case, some, to tho 
effect that there is a difference of 4 to 5 lbs. in favour of the standard case. That 
is to say, taking raediura sized 2V^-ineh apples at 4 to the pound, there would be 
at least 16 apples more in a standard. This may have been so some years ago when 
the Australian bushel case was undersized and weight i>arity round about 38 lbs. 
net for Jonathans. 

Since returning to Bridgetown, 1 have gone into this matter in accordance 
with your instructions with both pears and ai>ples. With Jonathans, our lightest 
export apple, 42 lbs. av. nett weight enn be packed into a correctly sized case. 
With the “Staiidai'd” case the average nett weight is ai)proximately 44 lbs. 

Tasmanian chart gi>es this average for Jonathans. I was careful to use the 
same apples when testing these weights packing the same fruit from one type of 
case to the other. 

As a general rule the chart numbers vai’y to the extent of 5 to 8 apples, i.e ^ 


Australian 

Bushel 

175 count 

is 

“Standard” 180 


V 

144 „ 


„ 150 

o 

V 

103 ,, 


,, 198 



132 „ 

?> 

„ 138 



120 „ 


„ 125 

V 


108 „ 


„ 113 


It is obvious that round about 1^2 l^s. to 2 lbs. more weight is in favour of 
the standard case. 

, There is a little dilflculty in comparison of counts as Tasmanian fruit is 
largely packed to count. Thus a case packed to count and not to size may contain 
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say oO per cent, of large 2i/^-iiich and 50 per cent, small 2^ with possibly no 
more than 4-inch variation in size of fruits within the case. Under the regulation 
braiiding to size would rule this pack out. Yet in certain packs, say our veiy large 



Standard bushel case. Crown pack. Oases nailed down. 


21/2 firannv Smith 140 apples 5 x 5 — 2 x 2 straight pack it is almost essential, 
if one would put the correct weight of fruit {44 lbs. nett) to use some apples just 
over the large 2^/^-iuch. 
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I have to hand enlaigements of photos of ]mcked apples. The fact that the 
cases are lying quite flat rather accentuates the bulge and in that respect is slightly 
misleading as, even if the case was on the ordiimr>- packing stand the side apples 
would show about ^-inch lower. Otherwise, I consider the illustration will serve a 
purj>ose. 

^•CHOWN” PACK IN AUSTRALIAN BUSHEL. 

Having tested out the “Crow'n” method of packing cur bushel case, 1 am cpn- 
vinced that a modification of the system can be used with advantage. Obviously 
the comparative narrowness of the dump does not lend itself to building up from 
the sides, but end to v'nd the measurement is the same. 

I have tried the system in several ways and am fairly confident that the end 
fruits can be kept down and so eliminate that objectionable feature of higli end 
ap]>les as seen so frequently in our general packs. 

Regarding pear packs, 1 have tried out several sizes in Winter Nelis only and 
find it easy to get 45 lbs. nett in the standard pear case. 


THE MOVEMENT OF SOLUBLE SALTS IN SOILS UNDER 
LIGHT RAINFALL CONDITIONS* 

By L. J, H. Teaklk and G. H. Bubvill. 

It is universally recognised that soluble salts are liable to accumulate in soils 
where the rainfall is light, that is, ivhere it is insufiieient in amount to cause a 
movement of water through the soil into the drainage system. These conditions 
are generally indicated by the occun’en(?e of a very s.ightly soluble salt, calcium 
carbonate, in the subsoil and, in the agricultural areas of Western Australia, occur 
where the annual rainfall averages less than about 15 inches. Associated wiili 
the calcium carbonate will be found certain soluble salts and, of those, in Westei n 
Australia sodium chloride is by far the mo.st important Sodium chloride con- 
stitutes from 10 or 20 per cent, of the total water soluble salts where the concen- 
tration is low, to about SO per cent, where the concentration is high. Generally 
for soils in which the concentration of water soluble salts is above 0.50 per cent., 
the proportion of sodium chloride is of the order of magnitude of 00 to 70 p<*r 
cent.; in fact, the proportion is similar to that' in sea salts. 

By way of definition it may be stated that loiv rainfall areas are those having 
a low average annual precipitation — say less than 15 inches in Western Australia. 
The light rainfall portion of the State receives less than 20 points of rain per w.^t 
day and stretches from the eastern wheat belt eastwards iiito South Australia. 

A quest ioii of vital importance in some districts in Western Australia is the 
movement of water soluble salts in the soil following the clearing of the timber. 
The answer to this question is afforded by the results of five years^ experience in 
the course of soil surveys in the wheat belt under rainfall conditions ranging from 
11 to 16 inches per annum. As chlorides are the principal constituents of the water 
soluble salts fraction and as chloride moves spmewhgt more readily in the soil than 
other ions, a study of the movements of chlorides is taken as a basis for the 
inclusions arrived at. In most of the W’ork, the chlorides were determined by 
Best^S (1920) method while the oonducthnetric procedure described by Samuel and 
T^kle (1-981) was used to give a measure of the total water soluble salts. A 
namber of jcheck samples were examined by the usual gravimetric procedure. 
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As any movenunit of Avater soluble salts Avill be conditioned largely by moisture 
movements some review of the current viewpoint concerning water movements in 
soils must be attempted. 

Moisture Movement in Soils. 

The phenomenon of capillarity, and the possibility of the movement upwards 
of moisture and, with it, other materials by capillarity, have long interested soil 
investigators. The action of the sun, in evaporating moisture at the surface*, was 
presumed to supply the energy for drawing moisture from extraordinarily great 
depths by virtue of the phenomenon of capillarity. On theoretical grounds 
Mitschorlich (1901), in Germany, calculated that the maximum possible capillary 
rise in heavy clays and loams would he of the order of magnitude of two miles. 
Sir Daniel Hall (1912, p. 99) supported the idea but considered that moA’emeiit 
may be expected from a depth of 200 feet. Cameron, in America, held similar 
views and also imagined the waters rising by capillarity to bring up important 
supplies of phos])hatc and imtash. Keen (1919) estimated that in an ‘^ideal” clay, 
capillarity would be effective over a theoretical maximum height of 150 feet. 
Similar considerations are the basis of an explanation of the formation of “laterite^^ 
offered by some geologists. 

It is very fortunate that field and experimental evidence does not suppoit 
these theories, as, otherwise, Avhere leaching is not very effective and Avhere long 
dry spells occur, the surface of the soil AA’ould be a “crust” of salts and quite 
unsuitable for the groAvth of the present types of plants. When columns of d:y 
soil are stood in water, capillary rise occurs, but tin* rise is generally of the ord**r 
of magnitude of tAvo to three feet. The more pOAA^dery and silty soils are mo t 
active and may raise Avater to a height of four or five feet while the maximum 
(capillary rise recorded .«»eems to be for a finely ground rock flour, with particli».s 
of .005 mm to .016 nun diameter, for which Loughridge obtaiu(*d a height of 122 
inches in 18 months (see Hilgnrd, (1912, p, 203)). 

Alway and McDole (1917) rcA’icAv the .situation and find that in actual practice 
capillary action in soil is generally of small importance. Plant roots go for water 
and nutrients as these do not move towards the roots by capillarity to a sufticient 
degree to supply requirement.s. They cite ('anadian experic*nce Avhich indicates 
little or no loss of water from the soil by eva])oration at depth gre.ater than ojie 
foot. Also, Rotmistrov made an exhausti\’e field study near Odessa* under condi- 
tions where the permanent water table was over 100 feet from the surface. It was 
observed that the subsoil was permanently moist b(*low the zone of root action but 
no water percolating below a depth of 16 to 20 inch(*s e\^(*r returned to the s\irface 
except \da the roots. BcIoav this depth, Avater not absorbed by the roots goes down, 
apparently in annual Avaves, at the rate of about 7 feel per annum at Odessa. 
Alway and McDole also cite the conclusion of Leather at Pusa, India, that the 
maximum distance from which water moved upAvards was 7 feet. 

Vaidhianathan and Luthra (1934) consider that the upward movement may 
be felt as deep as 22 feet in the Punjab Irrigation area. 

This view is supported by further cAudence from the 1936 annual report < f 
the Punjab Irrigation Research Institute cited in Monthly Lc'tter No. 69 of the 
Imperial Bureau of Soil Science. In the work of the Institute “it has been shown 
that soil deterioration due to .«alinity may take place Avhen the water table reach.'s 

^Odessa has an average annual rainfall of about 17 inches (4:i3inrii.) besed o)j 
30 years ^ records 1866 to 1895. The precipitation is fairly evenly distributed by 
months as the monthly averages range from about 1 inch to 2 inches. Tlie maxiinuin 
monthly recordings are for .Tune and July. 
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4 depth of 18 feet from the surface, if the groundwater oi soil i)roftle contains 
spdiuiii salts.” These figures are in excess of those generally accept(»d by modern 
opinion and it is suggested that thc' climatic conditions of the Punjab are an 
important factor in the divergence. 

A \'aluable contribution to the f)roblem has been made by Wadsworth (1931) 
who shows tliat capillary movement upwards is acti\e only at field or 

higher moisture figures. Other investigators have shown that movcanent from a 
niomt soil — below field capacity in moisture content — to an air dried soil is prac- 
tically noii-exisleiit beyond raising the dry material to the hygroscopic coefficient 
or the moisture content in equilibrium with a saturated at mosphei**'. 

An interesting series of experiments by Shaw and Smith (1927) providi? 
important data for sandy loam and loam soils in California. Columns of soil at 
field capacity were stood in water at depths ranging from 4 to 10 feet and a 
current of warm air gently blown across the surface of the soils. Tlie lo.ss of water 
from the reservoirs was measured and shows that loss is rapid wh(*re the Avater 
table is w’ithin 4 feet of the surface. A slow loss is obtained where the column ^f 
soil is 6 feet above the free water level and a significant loss was measured in the 
loam soil from a depth of 8 feet. Practically no loss wa.s observ(‘d when the watcu* 
table was at 10 feet. 

In heavy clay soils Childs (1936 a and h) and Nicholson and Childs (1936) 
show that the laws of diffusion and not those* of capillarity fit the* exp(*riin(*ntal 
data for moisture movement. 

Veihmeye'v (1927) has shown that moisture inoveimuit in soils is very slow 
when the moisture content falls below' the field capacity. At higher moisture 
contents the soil moisture in the subsoil ])el()w 16 to 20 inelies will ahvays move 
downwards, unless absorbed by plant roots, and w'ill carry w’ith it the water soluble 
salts. Thus the danger of a general rise* e)f salt from the subse)il, except wb(‘re a 
shallow AA^ater exists e)r w'he're si^ecial soil conditions ocemr, is non-existent. 

From all of this evidence it seems that the following prae*tieal conclusion.'^ 
regarding moisture movement in soils may be reached : — 

(1) Capillary is not effectiAe e\xe'e»pt o\er short elistances in the soil mass 

and plant roots grow to the sup])lies rather than being feMl by 
capillarity. 

(2) Ca}nllarity is active in soils only at moisture contents at or above field 

capacity. 

(3) The extent of cai)illary movement of water ui)Avards from a free 

Avater surface depends on the soil type and ranges from a tew inches 
in sands to four or six feet in ordinary .soils and five to 10 feet in 
certain silty soils and materials such as finely ground rock flour. 

(4) Under field conditions where no w'dter table exists, loss of water by 

surface evaporation will be generally confined to the surface 12 to 
20 inches. It is considered that further loss will be due to the escape 
of wmter vapour from within the soil mass. Where an impervious 
subsoil causes the surface layers to become w^aterlogged or main- 
tained at or above field capacity for any length of time, capillarity 
becomes a factor in the loss of wmter from greater depths by sur- 
face evaporation. 

t Field capacity may be defined as the amount of winter held in the soil under 
field conditions as soon after an irrigation or heavy rn in as the exc(‘S8 moisture has 
been removed by drainage. 
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(5) Both (‘apillanty and diffusion will be factors in moistuie rno\einent 

ill soils over short distances. 

(6) Under the influence of gravity the ])redominant tendeiK'v will be for 

movement of moisture to be downwards. 

The data which are now to be presented on the movement of solubh* salts in 
soils under light rainfall conditions may be conveniently grouped undei* ihrvv 
headings : — 

A. Surface accumulations of soluble salts. 

B. The effect of clearing the natural vegetation on the movement of soluhh* 

salts in the soil under an 11- to IG-inch rainfall. 

C. The movement of salts in fallowed soils in tanks at tin* Merredir. b*e- 

search Station. 

A.—SURFACE A(XH:MI'LATJ0N8 OF SOLUBLE SALTS 
IN SOILS. 

Conditions under which surface accumulations of soluble salts are liable to 
occur in soils must be recognised for a ]m)per ai>preciation of th(‘ incidence of son 
salinity. Of course, where the rainfall is adequate, the general movement of salt 
is downwards into the drainage system. Thus Weller ( 192(1) found that the 
Amount of salt annually entering the Mundaring i-eservoir, near Perth, where tht‘ 
Average rainfall is about 40 ineht*s, approximates that deposit(‘(l each year on the 
catchment by the rainfall. AVith lower, and more especially with light rainfali 
conditions, a much smaller proportion of the rainfall flnds its way tfirough the 
soil into the drainage system. If circumstances arise Avhich allo^^ its re1ur*n to and 
evaporation from the surface of the soil, then surface accumulation of soluble 
salts occurs and may become an im[)ortant agricultural problem. 

Light rainfall areas will g(Mierally be most liable to salt iiroblems. In the 
light rainfall areas of Western Australia surface accumulation of soluble salt' 
is observed to occur unden* at least live conditions- - 

1. Where a high water table exists; 

2. From evaporation of seepage water; 

d. On the rims of crabholes; wdiere the niHro-rehel' and texture fa\our 
surface evajioration ; 

4. Where special soil characters lead to the establishimmt of cajiillary 
connection between a saliiu* subsoil and the surface in tin* abscMue 
of a shallow water table; 

r>. SuiTace concentration on areas with saline suhsoiL but without unu''ual 
micro-relief or structure. 

1. Thr Dartfjer of a High Water Table. 

The most serious surface accumulations of salts in soils in agTicultural prac- 
tice are most generally associated with irrigation ]iro.jecls in which excess of water 
is used without adeijuate provision for drainage, and the wat(‘r table ris(‘s. 

In the United Stales of America a million acres of valuable irrigation land 
has been virtually ruined by the surface accumulation of soluble salts resulting 
from the excessive application of irrigation water which led to a rise in the water 
table. At Billings, Montana, the water table, prior to the introduction of iriiga- 
tioUy ranged from 20 to 50 feet det‘p, but within 12 to 15 yeai's from the com 
mencement of watering had been raised from 5 to 10 feet of tlu* surface, lii many 
instances test wells showed w^ater containing O.d to 0.5 per cent, ivater soluble 
salts at less than five feet from the surface and low^-lying arenas had become bog', 
and salt swamps. At Fresno, California, whei-e the water table had originally 
atood at about 30 feet deep, excessive irrigation resulted in a fluctuating water 
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tabl^ standing at two to thi?ee feet below the surface during the summer months. 
Similar conditions have developed in Utah inigation areas. Surface accumulation 
of water soluble salts has caused severe damage to crops in each of these instances. 

Review of the situation in the United States of America generally shows that 
two factors are of paramount importance in the vertical distribution of salts in 
soils — 

(a) the character of the soil; 

(b) the depth of the water table. 

Sandy soils, with Ioav capillary powers, could be managed and maintained 
free of salt in the surface M’ith a water table not less than three feet from the 
surface. A depth of four feet is recognised as more desirable. With other soil 
types greater depths are necessary, as serious surface accumulations are generally 
observed where the water table is as shallow as four or five feet in midsninmer. 
Little trouble is ever experienced with the water table at 10 feet or lower. 

Conclusi^'e supporting evidence is available from many sources. Thorp ( 19.10, 
p. 178), describing saline delta soils in China, finds that where the brackish sub* 
soil water is deeper than five or six feet during the dry season, the upper soils 
contain little salt and good crops of wheat, barley, cotton, etc., may be grown. 
However, where the water table, either permanent or perched, is le«ss than 4^ ^ to 
5 feet during the dry season, surface encrustation of salt occurs as a result of 
capillary movement. 

In the Western Australian wheat belt, under a rainfall of 11 to 15 inches 
per annum, low-lying country carrying certain teatrees and characteristic euca- 
lypts in the virgin state, and having the appearance of fiiled-in lake or river 
channels, have become affected with salt in the course of 10 to 20 years of develop- 
ment. This is associated with the rise of the salt water table due to reeptme 
into Ihese low-lying areas. (See Table 1.) Instances observed on farms at Moul- 
yinning, Wagin, Carnainah and Broomehill may be mentioned to show that where 
the saline subsoil water has risen to less than 5 or 6 feet of the surface in such 
valleys and flats, surface accumulation of salt is very likely to occur. 

The results of observations in the Lake Brown district in Western Australia 
are thought to lend gen(*ral support to these conclusions as surface salt accumula- 
tions, in the form of bare patches, in relatively heavy textured soils are liable lo 
occur where the salt water table is as deep as 10 to 11 feet below the surface. 

It seems that the best that can be done under these circumstances is the 
fostering of pasturi* plants such as wimniera rye grass, barley grass, salt bush**s, 
etc., which may take* possession of portions of the areas. Certain cheap drainage 
W’orks may be ad^isal)]e in some cases but will generally be too expensive to 
undertake. 

2. Evaporation of ISerpage Wader. 

Ill AVestern Austra.ia, a common cause of salt accumulation is seepage of 
water which results from the clearing of large tracts of country in the course of 
development. When the country was virgin the vegetation largely controlled the 
movement of soil moisture but wh<m this ivas removed percolation increased, springs 
developed and crec*ks, previously dry for most of the season, became more or le.s8 
permanent sources of water. This seepage and subsoil water varies from quite 
good domestic quality (about 50 to 100 grains of total water soluble salts per 
gallon) to brackish (say 700 grains per gallon) and highly saline (3,500 grains 
per gallon). (See Table 1.) With long continued periods of evaporation, even 
^ith good or brackish water sufficient quantities of salts are brought to the surfa<}e 
to pro^ce saline soils. These saline patches oceur on slopes and on the banks of 
ereeks t^ironghout the agricultural areas but, in most cases, do not extend to more 
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than a few acres on any one farm. In a recent investigation at BrooniChill it 
w^as observed that these patches develofted where th<* bracki'^h ^eepa^c- ’vater or 
‘^stream’^ came within less than about four feet of the surface. They are very 
obvious and undesirable, nevertheless, and should be prevented as far as possible 
by proper control of seepage uater. Establishment of \nit(‘r-absor})ing pasture 
and forage plants, in some instances supplemented by drainage, should, in most 
cases, effect control. 

T.ABLE 1. 

SaU* Content of Subsoil Wafer ^ Water of Springs, Salt Dams^ ShnUoiv Wells and Bores in 

the Agricultural Areas, 

Serial 


TX'pth. 

Salt. 

No. 

District. 

(feet). 

Per cent. 

Grains pt‘i 
Gallon. 

1 

• 

Moulyinnirig ... 

.*» 

3-22 

2.250 

o 

do. 

3 

2*83 

1,980 

3 

do. 

n 

] 09 

■tw 

4 

do. 

Nuak 

n 34 

238 

7 

Boodarockin ... 

14 

501 

3,510 

H 

Campion 

11 

5 27 

3,090 

13 

Wyalkatchcm 

.< 

1 .72 

1,000 

32 

Hindmarsh 

19 (hoTv) 

2 00 

1,800 

33 

do. 

30 (bond 

U 78 

540 

53 

do. 

11 (b(»iv) 

0 12 

84 

54 

do 

9 (boi-cj 

n .72 

3(4 

79 

Clean' 

8 (soak) 

1 12 

784 

80 

do.' 

12 

<7 07 

3, .7.70 

81 

do, 

11 

t-72 

3,300 

83 

do. 

5 (m <‘lav pan) 

3-25 

2,280 

82 

Beacon Bock 

35 (hoiv) 

;m9 

2,230 

12 

Corrigin 

:» 

2 1.7 

‘ 1, 5(H) 

89 

Moora 

Pool ill cn»ck 
(December) 

1 (Ht 

700 

90 

do. 

Same pool (Kcl^ 
ruarv ) 

1 72 

1.204 

21 

agin 

Dam 

I r.T 

1,170 

22 

do. 

Dam 

l*3t> 

910 

23 

do. 

1 Soak 

0113 

79 

24 

do. 

1 

0-087 

01 

25 

do. 

j Spring 

1-.7.7 

1,080 

27 

do. 

Well 

1 1 14 

798 

28 

do. 

Sjiring (adja<(*nt 
27) ‘ 

112 

1 784 

1 

29 

do. 

20 (well) 

2-42 

, 1 ,090 

30 

do. 

i -U ! 

! 3-47 

; 2,430 

52 

Katanuiug 

Dam 

1-92 

1.340 

9 

Salmon Gums 

’ « 

.7-l»2 

4.140 

10 

Grass Patch 


3-8.7 

2.7(M) 

11 

Kumar] 

20 (well) 

0-42.7 

298 

84 

Bridgetown 

Soak in ctch'U 

0-2.7 

17.7 

80 

do. 

10 (well) 

1 

{) 47 

330 


* Salt expressed as NaCl caU iiIated from total <*hlorid(‘. 

Notk. — Sea water contaiits 3-13 |K'r vent, salt as NaC’l calculated from total chloride. 


3. Evaporation from the Eims of Crahholes, 

In the drier parts of the wheat belt are areas of heavy sods whieli show an 
uneven surface, with many depressions known as crabhoU*- or ^il^rais. These crab- 
holes vary from 10 to 30 feet across, and from 2 to (i feet deep, atid iti the 
winter are frequently filled with water for considerable periods. 
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Some discussion of their imture has been given by Prescott (1931, p. 15) 
who uses the results of TI. N. England’s work. It seems likely that the crabholes- 
commence .as cracks in the heavy clay soils and, as suggested by England, gradually 
form a depression surrounded b\ a rim somewhat above the normal level of the 
soil. As this rim is I’aised, probably as a result of clay expansion on moistening, 
erosive forces remove the surface and the soil of the rim exhibits subsoil characters. 
In the opinion of the writers the ]>roces8 goes further than this. During the period 
that standing water o(*curs in the depression, the soil under the rim becomes 
saturated and water evaporates from portions of the surface of the rim. Thus, 
the normal dii-ection of the soil forming process is reversed and, instead of 
moisture and disso]\('d inattf^rs moving downwards, there is upward movement and 
the surface deijositioii of subsoil characteristics such as calcium carbonate, water 
soluble salts, etc., in these ])ortions of the rim. In some instances the concentratioji 
of soluble salts on these rims becomes excessive and leads to the formation of bare, 
crusty or powdery patches known as crabhole puffs. This explanation is offtTcd 
for the common occurrence in some districts of saline patches on the rims of cral)- 
holes in heavy country. Salt patches also occur on the level shelf areas b(*twccii 
the crabholes (see below). 

4. Surface Couccntraiioua Anno dated with Spedal Physical Characteristics of 

the Soil. 

Under dry farming conditions in the drier portions of the wheat belt of 
Western Australia, surface accumulations of soluble salts have been observed in 
cleared country, x>articularly on certain soil types, where th(‘ surface shows no 
abnormal irregularities in micro-relief and where no evidence of a water table 
exists. The soil typt‘s most commonly affected have generally a i)owdery or snuffy 
structure when dry and are characterised by morrel {Eucalyptus longicoruis) and 
asso(5iated timbei*s in the virgin state. The profile consists of a brownish to greyish, 
calcareous, powdery loam or sandy loam on a light structureless clay or (‘lay 
loam rich in calcium carbonate, (^apillarity is particularly active in these soils 
and moisture i>eiu*tration is often somewhat restricted. It is thought that capillary 
connection between the surface and subsoil is established after soaking rains and 
this connection becomes more or less j)ermanent in patches. Where the subsoil is 
saline, surface accumulation of salt occurs in these patches, and this ijroniotes the 
maintenance of capillary conn(’ction by virtue of affinity of the salts for water .is 
suggested by Muntz and (raudichon (see McCool and Wheeting (1917)). 

5. Surface Coueent rations on Areas with Saline Subsoils hut without imnsaal 

Micro-relief or Structure. 

To a more limited extent similar patches of salt accumulation occur in cleared 
salmon gum {Eucalyptus salmonophloia) country in which the normal soil is 
tyjiically a brown to reddish brown sandy loam to sandy clay loam on a calcareous 
sandy clay subsoil whose structure usually shows the normal aggregations. Where 
surface accumulation of salt occurs, however, the soil structure on the surface 
breaks down and the patches are indicated by flat areas contrasting with the normal, 
cloddy surface soils. This effect of salts on the stability of soil aggregates has 
been discussed by Russell (1932). In salmon gum country occurrences of patches 
of saline soil are commonly contiguous to areas of light sandy soils at higher levels 
and it is thought that in these instances a certain amount of seepage from the light 
soils may be one factor in the formation of these patches. 

, However, similar saline patches may be observed on the level shelf areas 
between crabholes as mentioned above and also on aieas where there is no jiossi- 
“"bility of seepage from higher land. As these soils are fairly heavy in texture and 




FfGTJRE lA. 

Diagram showing the distribution of salt in a cleared portion of the Campion 
calcareous sandy loam (morrel soil) at Welbungin which has become affected by salt 
accumulation in patches. 

B signifies bare area. 

G signifies grassy or good area. 


FIGURE IB-IC. 

* Diagram showing the distribution of salt in cleared soils which have become affected 
by salt accumulation in patches. 

B signifies bare area. 

G signifies grassy or good area. 

On Figure IB — 

eVs signifies Circle Valley sand. 

CVsl signifies Circle Valley sandy loam. 

Bsl signifies Beete calcareous sandy loam. 
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the subsoils rich in sodium and magnesium in the clay absorbing comi>lex, restricted 
percolation may be a factor in promoting the formation of these saline patches 
by the action of capillarity. Tlieir occurrence i« a fact, however, whatever fth^ 
exj)lanation, and the concentration is undoubtedly due to capillarity. 

The vertical and horizontal distribution of salt in areas in which these patches 
of saline soils occur in the absence of a shallow water table, seepage or special 
micro-relief is shown in Figure 1. Figure lA shows the salt distribution in a 



morrel soil of a jjowdciy structure, tht‘ Uaiupion calcarious sandy loam, at 
Welbungin; Figun* IB i-hows the salt distribution in a complex of the Beete 
•calcareous sandy loam, the Circle Valley sandy loam and the Circle Valley sand at 



'Grass Patch; fig. 10, the distribution in a salmon gum type on the Yilgarn 
Research Station at Ghooli. The Beete calcareous sandy loam resembles the 
tCampion calcareous sandy loam, and the C'ircle Valley types consist of a saiidN 
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surface on a calcareoii'^ sandy clay loam. Where the sand is shaUow ^less than 
thrf'e inches deep — the surface and subsoil are mixed during cultural operations, 
producing a sandy loam surface texture. This type has been mapped as the Circle 
Valley sandy loam to distinguish it from typt's in which the surface sand is deeper. 

The diagrams in Figure 1 have been constructed from the results of analyses 
of soil samples taken at short intervals along lines several chains long through 
cleared country showing saline bare patches. Generally the surface inch, and the 
first, se(‘ond and third foot layers in the profile were sampled at sites representing 
the soil conditions with respect to structnie, gr()wth of grass and olivious salt accu- 
mulation. 

For Figure lA the data were obtained on 20th April, 19.32, in an ar(‘a of 
Campion calcareous sandv loam on Avon Location 14820 near Welbnngin. A 
recent rain had caused the barley grass {Horde tm murinum) to germinate and 
areas showing a growth of these seedlings or a covering of dry barley gi'ass from 
the previous season are mapped as ^^grassed^’ and indicated by the letter G. Hare 
and crusted areas are indicated by the letter H. Some 48 sites vv^ere sam])l('d and 
191 samples analysed in the course of this examination and enable a detailed picture 
to he drawn. 

The data for Fitrures IB and 1C were obtained in a similar manner. At Grass 
Patch (Figure IB) the sampling was made on 27th November, 1934, and at the 
Yilgarn Research Station (Figure 1C) on 14th July, 1931. 

Study of the diagrams shows clearly the wicklike action involved in the mov(‘- 
merits of the water soluble salts, and demonstrates the occurrence of contiguous* 
vertical columns of saline and non-saliue soils. Apparently the conditions following 
-clearing cause the movement downward to take place at one spot while an upward 
movement with surface accumulation is observed adjacent in certain soil types. 
In other soil types, e,g.. Circle Valley sand, only the downward movement i^ ob- 
served. Just how permanent these patches are under these field conditions has not 
been determined. 

Sampling of virgin country in the same localities shows that prior to clearing 
a fairly uniform distribution occurs with the surface foot averaging about 0.15 per 
cent, salt (NaCl), the second foot 0.30 jier c<*nt. salt and tlu' third foot 0.40 pi r 
cent, salt. The redistribution follows naturally after elearinir, (*sf)ecially in the 
heavier and more powdery, calcareous soil types. It is independent of a shallow 
water table, as in none of these instances was a water table pn^sent within many 
feet of the surfae<‘, and appears to oecur within the soil mass to a depth of several 
feet, probably 5 or 6 feet. 

Figure 2 gives additional details concerning one of the bare patches encoun- 
tered on the line in Figure lA. The samplings were made as closely as possible 
to the edge of the barley grass which had gfown the previous season (in 1931). 
These "edge” sites are generally high in salt and would suggest that the area of 
surface salt accumulation was expanding somewhat. 


B.— THE EFFECT OF CLEARING THE NATURAL VE<>ETATION ON THE 
MOVEMENT OF SOLUBLE SALTS IN THE SOIL UNDER AN 11 TO 
16 INCH RAINFALL. 

The discovery that certain soil tyjies in outlying portions of the wheat belt 
of Wee^m Australia were more or less affected with excessive quantities of soluble 
salts lei to eom/prehensive soil surveys arid reconnaissance surveys in the districts 
in quesiou^,, In interpreting the results of the soil analyses it was possible to 



FiGUHE 2. 

Plan of a saline bare patch in Campion calcareous sandy loam (grey, snuffy 
morrel country) on Avon Location 14820, Welbungin, showing tho composition of 
marginal sites and the central portion. The dead barley grass of the previous season 
(1931) delineates the boundary of the bare patch. The depths are given in inches 
and the analyses as per cent, sodium chloride calculated from total chloride. 
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Jraw on the experience of fanners in Western Australia and on the information 
eontained in an extensive literature on saline or alkali soils. 

All of the practical and scientific evidence led to the conclusion that, undc»r 
dry farming conditions, where the rainfall ranges from 11 to 14 inches ])er annum, 
soils affected with salt in the virgin state must be regarded with suspicion and as 
mon* or less unsuitable for wheat production. In the Salmon Gums district, cer- 
tain soil types which had yielded 15 bushels of wheat per acre at the first crop 
produced about one- third the crop subse(]uently, and the failure was directly 
correlated with soil salinity. At Lake Brown, Newdegate and other centres sup- 
porting evidence was available, and it may asserted that the general conclusion 
still stands. 

The preliminary investigation of cleared and virgin forest country at Lake 
Brown, which is principally of the m(*dium to heavy textured types, disclosed no 



Fig. 2. 


evidence of the substantial leaching of salt following clearing. Changes did occui 
but involved redistributions similar to those described above. 

In carrying out the detailed soil alkali survey, however, the soil type was 
recognised as the unit in classification and the distribution of salt .superimposed 
•on the soil type map. This led to the discoveiy early in tlm survey at Salmon 
Gums that certain of the saline soil types varied from the general rule aftei* 
clearing. It was found that well-drained, sandy-surfaced soil types were readily 
leached of soluble salts following clearing, but the heavier-textured types, where 
affected by salt concentration before clearing, failed to exhibit such improvement 
and generally developed patches showing surface salt accumulation des(?ribed 
above. 
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To determine the cliantfos in salt status, followinf? clearing over large areas, 
a study was subse(iuently made of the analyses of samples from thousands of 
sites, taken both in deared and \irgin country, in the Salmon Gums area, where- 
the average annual rainfall ranges from 12 inches in the north to 16 inches in th(» 
south. 

Table 2 rej)i'esents the incidence of salt at ai>parently normal sites in virgin 
and cleared land, taking four distinct groui)s of soils as representatives of the 
ar(?a. It is seen that, in the virgin state, all grou]>s of soil show a considerable 
propoi’tion of sites at which the salt (Na(^l) content of the surface two feet exrefHl* 
0.22 per cent. This may be taken as the limit below which growth of w’heat should 
not be seriously affected. 


TABLE 2. 

Effect of Clearing on the /Salinity of Soils of various Types in tJie Salmon Gums Area. 

All analyses considered in this table are for “ normal " sites ; that is. sites not showing 
surtace evidence of salt accumulation. 

GROrP A. — ShiuIv surfaced soils (with sandy clay subsoils) include the (Ircle Valley 
sand and Scaddan sand. 

GROl’P B. — Medium textured soils include the Kumarl sandy loam and the Circle 
\ Gilley sandy loam. 

GROUP (\ — Highly calcareous soils — the Beete calcareous sandy loam. 

GROUP 1). — Heavy textured soils include the Kumarl clay loam and the Dow'ak clay 
loam. 


Analyses as jut cent. Salt (NaGl) in the Oven Bry Soil. 


Urou|). 

(’midltion. 

'IVdal 

Xiiniber of 
Sites. 

Peroentaite of sites i^ithln each Kuntfe of Salt (NaCI) eoncentra* 
tion in the Sol! to a defith •>! two feet. 

JJelow 013. 
% 

I 013to0 J7. 

1 % 1 

1 0 18 to 0-22. 

1 % 1 

1 

0 *23 to 0-29. 

above 0 30 
% 

A. 

Vlrfiiii . 

4,324 

17 i\ 

14 9 

20-2 

25 2 

22 1 


(beared 

4,255 

78 2 

130 

5-7 

1 -9 

1 -2 

n. 

A’iririn 

i.mn 

8'« 

8 7 

I5'3 

23 4 

44 0 


('leared 


45-9 

1()'2 

14*2 

11-2 

12 5 

(\ 

VlrRfn 


10-0 

8-0 

12*7 

J8-« 

.50*7 


Cloared 

491 

42*6 

14-2 j 

11-6 

9 0 

22-6 

]>. 

Virgin 

1,237 ! 

7 0 

6-3 

8-5 

150 

02 


(loared 

837 

171 

14-7 

150 

15 8 

37 4 


Of most impoilance is the distribution of sites according to salt status after 
the land has been cleared for some years. 

The sandy-surfaced types show practically complete removal of deleterious* 
quantities of salt in the surface two feet and, furthermore, as shown in Table 3, 
a negligible amount of surface accumulation in the form of bare pa1:ehes occurs. 
Bar(» patches associated with salt accumulation are very rarely seen on this group 
of soils. 

A very considerable improvement has taken place in the msedium-textured 
soils represented by the Circle Valley sandy loam and the Kumarl sandy loam 
(Group B), but still about one quarter of the ^^normal” sites sampled on cleared 
country show above 0.22 per cent, salt in the surface two feet. In addition, 
^rface accumulation of salt in bare patches occurs to a certain: extent in the 
types in this group (Table 3), so that recovery may be estimated at about 60 
per cent in the areas affected by high concentrations of salt in the virgin state. 
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The calcareous-surfaced soils of Group C, as represented by the Beete cal- 
careous sandy loam, resemble somewhat the other sandy loam types of Group B 
as far as salt distribution in the virgin state is concerned. Improvement after 
clearing has taken place in the ^‘normaP^ sites as shown by Table 2 but still over 
30 per cent, of the samples fall in the high group (above 0.22 per cent, salt in 
the surface two feet) as compared with 69 per cent, in the virgin soils. In 
addition, considerable development of bare patches showing surface accumulation 
of salt has taken place in this type and from Table 3 it is seen that most of these 
bare patches are very high in salt. This is probably due to the superior capillary 
properties of the soils of this group. As field obsen’ations suggest that in this 
soil type the bare patches are even more important than is indicated by the pro- 
portion of bare patches sampled, and normal sites retain a considerable propor- 
tion of salt, areas of this type where saline in the virgin state must still be regarded 
as subject to serious reduction in value for wheat production if brought under 
cultivation. Recovery following clearing may be estimated at less than 50 per 
cent. Fui’thermore, the Beete calcareous sandy loam, know’ii locally as “Kopi*’ 
soil in the Salmon Gums district, is found to be unsatisfactory for wheat-growinu 
under low rainfall conditions, even where free of salt, and must be regarded a> 
an unsatisfactory type generally for development for wheat farming. 

The heavy-textured soils of Group D, including the Kumarl clay loam and 
the Dowak clay loam, are by far the most saline soils in the virgin state and 
from the evidence available show an inconsiderable improvement (probably no* 
more than 25 to 30 per cent.) in normal sites after clearing. Furthermore, these 
types, and moi'e particularly the Dowak clay loam, are very subjecd to the develop- 
ment of bare patches, showing, as indicated in Table 3, considerable salt accumu- 
lation. Development of saline bare patches has even occurred to a small extent 
under virgin conditions in this group. 

Surface accumulation of salt in these types of this group has o<*curred both 
on the rims of crabholes and on the areas showing no evidence of micro-relief. 
In many instances, the incidence of bare patches alone seriously reduces the yield 
of wheat crops. This reduction is difficult to estimate, as the [>roportion of baiv 
patches sampled is only a slight index of their relative abundance in cleared 
country. The soils of this group have proved generally unsatisfactory for wheat- 
growing for a number of reasons, of which soil salinity is one of the most import- 
ant. Fortunately, investigations at the Salmon Gums Research Station induate 
that Wimmera Rye Grass and certain salt bushes of high salt tolerance may do 
much toward the profitable utilisation of these soils and may even promote more 
substantial reclamation. ('Teakle (1937).) 

Leaching of Salt following clearing of the Circle Valle g Sand, 

The question of the leaching of the soluble salts was investigated in greater 
detail in selected sites in the Circle Valley sand. In the first j)lace clearing lines 
in a uniform area of the type were selected in two places on location 588, East 
Dowak, and series of samples taken along lines 3 chains apart: — 

(a) 1^2 chains within the virgin timber: 

(b) iy 2 chains within the clearing. 

The results are given in Table 4 and are characteristic of other investigations 
ef a similar nature on this soil type. There is no doubt that general and substantial 
h»aching of water soluble salts has occurred following clearing. 

In the second place, pairs of type samples to a depth of 15 to 20 feet were 
obtained from sites in virgin and cleared Circle Valley sand on Fitzgerald location 
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588, East Dowak, and Fitzgerald L<x*atioii 422, East Circle Valley. The sites in 
\irgin couutiy were om* to one and a half chains within the undisturbed timber and 
the sites in cleared country directly o])posite and a similar distance from the edge 
of the clearing. The soil proliles were as similar as could be ex})ected in both pairs 
of sites. On Fitzgerald Location 588 the land had been cleared two years and on 
Fitzg(wald location 422, five years. 

TABLE 4. 

Salt (sodium chloride) content of samples from adjacent virgin and cleared areas of the 
Circle Valley sand on Fitzgerald Loc. 588, East Dowak. Each figure is tht* average of 
several samples and the percentage is calculated to the oven-dry soil basis. 


Per ceiil. Salt with Depth in Oxen-drv S(»U. 



riMnUtion 

Niiiuheri 







of 

of 

Surface Sand. 

Sandv Cluv l.oani to Sandy (’lav. 


(oiintrv. 

site- ! 



1 





1 

{ 

Oln. — lln. 

; Dn.— .31n. 

1 31n.— 12In. 

1 12iTi. — I8in 

1 18in -24111. 

1. 

1 

V’Irtslii 

(1 

0 003 

0 000 1 

0 2H2 

0*373 

0-4.37 



j 

( 002- *00,)) 

f 

1 

( no- 387) 

3 245 - 4.')3) 

( 343— 520) 


Clean'd 

d i 

0 003 

0(M»8 

0 017 

0 030 

1 0*070 



j 

( •OO.'i— »00H) 

(•002— 020) 

(•008 - 012) 

(•012 — OSS) 

1 (-035- 130) 

11. 

Virgin 

" 1 

oVi 1 

0-l« 

' oVt 






( 06 — 24) 

((>•27 

— •->3) 


Cleared 

7 

()• 

02 

0-04 

0 

U 






(O-OI— 0‘I()) 

(•01 

-27) 


The vertical distrihntion of tlic .salt in the profiles is ]'e))re.s(‘nted in Figure 3 
and .shows that con.^idoralde displac<*inent downwards has followed the clcariiiir of 
the land. While the possibility of soil variability being an important factor in 
leading to this difference must be considered, a great deal of collateral evidence 
obtained in the course of the soil survey indicates that the observed ditfcnence is at 
least largely the n‘sult of leaching following clearing. 

Some measure of the original degree of similarity of the sit(‘s of each pair may 
be gauged from a consideration of the total salt contents of the profiler. Asuiming 
that an acre foot of soil weighs 1,560 tons the amounts of salt in each i)rofile in 
ton.s per acre to the depth specified are as follows : — 


Fitzgerald Location .'iSS 
(10 feet deep). 

1 Fitzgerald Location 422 

j (15 feet deep). 

1 

\3rgin— 

173 tons 

1 

Clea red- 
167 tons 

1 

Virgin — 

129 ton.s j 

[ riearcd — 
j 112 tons 


When the natural variability of soils is considered it can be <*oncluded lliat the 
sites in each pair were closely similar prior to clearing. 

If it be assumed that the sites of each pair w^ere identical prior to clearing it 
may be observed from Figure 3 that displacement has occurred to a depth of 3V2 
feet on Fitzgerald location 588 (in the course of two years) and to a depth of 6 feet 
on Fitzgerald location 422. On the same assumption this dis})lacomcnt is reflected 
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by aiiproximately equivalent concentration in the substratum on Fitzgerald loca- 
tion 588. On Fitzgerald location 422 the evidence for the concentration in the sub- 
atratuin is inconsequential and study of the salt profiles suggests that originally the 


SALT PROFILES 

IN VIRGIN AND CLEARED 

CIRCLE VALLEY SAND 

Fitzgerald Location 588 

Fitzgerald Location 422 

East Dowak 

East Circle Valley 

Sampled Apnl 5. 1933 

Sampled Au4.2, 1934 


■ftm 


Per ctent. Salt (NaCl) 


iLiina 


Per cent. Salt iNaCl) 

Cleared 


lite mm in cleared country tvAs lO to 15 per cdm. less saline thftn its pair. The 
aasj^hine^ "losses” and "gains” in tfce various portions of the profiles axe given in 
^^ble by way of comparison it is assumed that the site in cleared country 
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on Fitzgerald location 422 originally conta.ined 13 per cent. loss salt iniiforraly 
throughout the profile than its pair. The figures from this computation are in- 
cluded in Table 6. 


TABLE 5. 

Apparent displacement of Salt (NaCl from Cl) in the profiles of adjacent cleared and 
virgin sites in the Circle Valley sand on Fitzgerald Locations 588 and 422. 


Fitzgerald Location 588 Fitzgerald Location 422 

(Cleared 2 years). (Cleared 5 years). 


Depth 

of 

Zone 

(feet). 

Assumed gain or loss 
of salt in the cleared 
soil in terms of tons 
per acre. 

Depth 

of 

Zone 

(feet). 

Assumed gain or loss 
of salt in the cleared 
soil in terms of tons 
per acre. 

Assumed gain or loss 
of salt in the cleared 
soil if the salt concen- 
tration were originally 

1 3 per cent, less than 
in the ])re8ont virgin 
site^ — in terms of tons 
per acn‘. 

0 --3^ 

gain. 

loss 

13 tons 

0 — 6 

gain. 

loss. 

19*5 tons 

gain. 

loss. 

14*0 tons 

3i-4i 

1 • 2 tons 


0 — 9 

2-7 tons 


r> 1 tons 


4i - 0 


0*5 tons 






6 —10 

7 • 5 tons 


9 — 15 


0*5 tons 

7 • 9 tons 

‘ 

EiTor 

4 • 8 tons 


17 ‘3 tons 




There is no doubt that subslfuitial leaching of suit has taken place in the Circle 
Valley sand and the qnaiitity removed from the iippcn* portions of the subsoil 
amounts to 30 to 20 tons per acre. This would be about lialf of the "ontent in the 
virgin state and the loss is incurred in a surprisingly short i)erJod of years. 

Moisture determinations were made on the samples from Fitzgerald Location 
422 with the results as given in Table 6. 


TABLE 6. 

Moisture Coniewt of Soils from sites in virgin and cleared Circle Valley Sand on Fitzgerald 
Location 422. Sampled 2nd August^ 1934. 


Inches. 

0—0 

Depth. 

Virgin. 
Moisture %. 
1-8 

Cleared 

Moisture 

8-1 

6—12 

... 

10-3 

14-2 

12—24 


12-7 

15-9 

24-36 


13-5 

17*2 

36—48 


12-4 

14-9 

Feet. 

4—6 


14-7 

15-7 

6—9 


15-1 

17*1 

9—12 


17-1 

16-3 

12—15 


17-2 

16-7 

15— 16i 


19-7 



The deeper subsoil layers in the virgin soil were distinctly moist but in the 
cleared area the moisture was apparent below the first foot. The relation between 
these moisture contents and such constants as the moisture equivalent or sticky 
point has not yet been determined. 
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The effect of leaching on the composition of the water soluble salts» 

The composition of the water soluble fraction changes significantly in the 
course of the leaching following clearing in any soil type subject to the process. 
This was shown primarily by the relation between electrical resistance of the soil 
suspension and chloride content. This ratio is wider in the leached soils and indi- 
cates the greater mobility of chloride as compared with other ions. Prom the re- 
sults of chemical examination of the water soluble fraction, it appears that bi- 
carbonate takes the place of the chloride removed in excess of cations. 

The relation between chloride and specific resistance in virgin and cleared soils 
is indicated in Table 7, and in Table 8 is shown the chemical eomj^osition of the 

TABLE 7. 

The relation between the specific resistance of the 1 : 5 soil : uxiter suspension and salt 
content of a large number of sites in virgin and cleared country at East Dourtk^ 22nd May 
to IR^ ^.ptember, 1933. {SnU content is calculated from chloride.) 

^Salt content (per cent. NaCl in— ^ 

Specific llosistance oven-dry soil) 


700 

(ohms at 60° F.) 


Virgin Sites. 

0-35 

Cleared Sites. 

0*34 

750 




0 32 

0*31 

800 




0*30 

0*28 

850 




0*28 

0*25 

900 




0-26 

0*23 

950 




0-25 

0*21 

1000 




0-23 

0*20 

1100 




0-21 

0*18 

1200 




019 

0*16 

1300 




017 

0*14 

1400 




016 

0*12 

1600 




0*13 

0*10 

1800 




0*11 

0*08 

2000 




0*10 

0*07 

2200 




0 09 

0*0f? 

2400 




0*08 

0 05 

2600 




0*07 

0*04 


water soluble salts in virgin and cleared soils using the samples from the sites in 
the Circle Valley sand types discussed above. Figure 4 graphically illustrates the 
changed relation between total water soluble salts and salt in the leached layers. 
In Table 9 is shown the relation between the ions determined in the water soluble 
salts and reported in Table 8. 

It should be pointed out that calcareous nodules and soft calcium carbonate 
also occur in these profiles from about 6 to 9 inches to 5 feet deep (9 feet in the 
case of Location 442). The deeper layers are not only non-calcareous, but are 
strongly acid in reaction. 

On account of their very low soluble salt content no data are presented for 
the surface sands. The sand layer was four inches deep in the profiles from Fitz- 
gerald Location 588 and 6 to 7 inches deep from Fitzgerald Ijocation 442. On 
account of the very low chloride content of the clay immediately below the sand 
in the cleared site on Location 422, this layer was not examined for the composition 
of the water soluble salts. 

First, to consider the results from the work on Fitzgerald Location 588, from 
Table 9 it is seen that the ratio of bicarbonate to chloride in the subsoil to a depth 
of 3 feet in the cleared soil is from 5 to 8 times that for the same layers in the 
virgin soil and similarly the ratio of bicarbonate to sodium and to total water 
solhble fijalts has considerably increased following clearing — 1% to nearly 3 fold. 
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If, as seems reasonable, it be assumed that the 4-17 inch layer in the virgin 
soil and the 4-13 inch layer in the cleared soil were originally comparable, the 
proportion of chloride in the total water soluble salts has dropped from an average 
of 32.7 per cent, in the virgin soil to 10.8 per cent, in the cleared land, while the 
proportion of bicarbonate has increased from 25.8 per cent, to 49 per cent. 
Sodium appears to move slightly faster than the total water soluble salts as the 
proportion in the total water soluble salts lias decreased from 31.4 per cent, in the 
virgin soil to 28.2 per cent, in the cleared soil. The proportion of sulphate shows 
a significant decrease in the cleared soil in this case. 



FIGURE 4. 


Graph showing rclntioii between Total Water Soluble Salts and salt (Na(.d cal- 
culated from chloride) in virgin and cleared Circle Valley sand as represented by the 
type sanuples on Fitzgerald location .588. 


In patches where surface accumulation of soluble salts occurs, a reversal of 
the above relationships is indu'aled I'or chloride, as conduct ivity and chloride titra- 
tion determinations show an increased percentage of chloride in the water soluble 
salt fraction. Apparently the chloride ion is the most mobile in the soil and the 
property is expressed whether the movement be upw’ards or downwards. 






TABLE 8. 

Tk^ constituents of the Water Solubh Salts of Virgin anti Cleared Soils of the Circle Valley sand type. 
Results exi)rc8sed as per cent, of the oven-drv soil. 





TABLE 9. 

Belaiwn between Vonstitmnis of the W atet Soluble Suite of Virgin and Cleared Sties in the Chcle Valley Sand from information reported in Table 7. 

Katios expressed as per cent. 
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The evidence from Fitzgerald Location 422 supports the above conclusionA 
and serves to amplify that from Fitzgerald Location 588 on account of the exam> 
ination of samples from deeper layers — and into the strongly acid substrata below 
12 feet deep. 

As discovered for the sites from Location 588, throughout the profile calcium 
and magnesium are quite low but potassium seems very well supplied in the water 
soluble form. In the deep layers from the sites on Location 422 sodium end 
chloride approach molecular proportions and, as would be expected from the 
acidity, bicarbonate is almost non-existent. 

In comparison with the salts of sea water, these soil salts contain a somewhat 
lower proportion of potassium, and the calcium ratio and the magnesium ratio 
are considerably lower. The proportion of sodium is somewhat greater and that 
of chloride is generally lower in the surface but closely approaches the proportion 
of sea salt in the deeper layers. The proportion of sulphate is approximately the 
same as in sea water in 3 of the 4 sites. In spite of the divergences, it cati 
well be, however, that these salts are of marine origin, probably derived from the 
rainfall, and have been slightly modified in composition by reaction with the soil. 
For instance, the high proportion of replaceable magnesium in these soils may 
be partly the result of reaction between the soil and the cyclic salts. 

The two maxima shown in the graph (Fig. 3) of the salt profiles are of con- 
siderable interest and represent a very common feature of salt profiles in the Salmon 
Gums area. This matter will be discussed in a later paper but it may be mentioned 
that in the case of the samples from Fitzgerald Location 588 in the virgin profile, 
the subsoil was visibly moist below 33 inches, the depth of the first niaximuin. In 
the cleared profile the soil was moist from 8 inches deep. The layer between one 
and three feet deej) was wet and sticky to the feel, and the deep subsoil (below 5 
feet) appeared slightly more moist than in the virgin profile. This observation 
correlates with a higher salt content in the deep subsoil of the cleared profile but, 
unfortunately, no facilities for moisture estimations were available at the time and 
precise data cannot be given. The information from Fitzgerald Location 422 does 
not appear to offer any clarification of the phenomenon. 

C. MOVEMENT OF SALT IN TANKS AT THE MERREDIN RESEARCH 

STATION. 

While the field <lata i)rovide convincing evidence of the rapid leaching of 
water soluble salts in sandy surfaccid soils after clearing under relatively low rain- 
fall conditions (11 to 16 inches per annum) and of substantial improvement in 
medium te.xtured soils of the sandy loam class the evidence from tank experiments 
under controlled conditions was studied as a check. 

On 30th and 31st March, 1931, four tanks, each about 6 feet deep and 3 to 4 
feet in diameter, were filled with sandy clay loam soil typical of the surface 9 inches 
of the soil of the Merredin Research Station. 

The soil w'as tightly packed into the tanks when in an air dry condition and 
in three of the tank^ three-inch layers consisting of commercial calcium chloride 
mixed with about 6 parts of soil were interposed. The object of the experiment 
was the detemination of the effect of the natural rainfall on the movement of the 
chloride in the soils under the conditions of the wheatbelt. The annual rainfall at 
the Merredin township averages 13.24 inches. 

At the outset the condition in the tanks was as follows : — 

/ Tank 1. Control; no calcium chloride. 

Tank 2. C’aleinm chloride — soil mixture at 3-6 inches from the surface. 

Tank, 3. Calcium chloride — soil mixture at 9-12 inches from the surface. 

Tank A. Calcium chloride — soil mixture at 21-24 inches from the surface. 
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Samples of soil taken from the heap of soil prior to lilling the tanks gave the 
following results on analysis; — 


Sample. 


^^^>i8tu^e per cent, 
oven-dry Soil. 


Salt (NaCl) ealciilated 
from Chloride (per 
cent, oven-dry Soil.) 


1 

2 

3 

4 

5 


8 36 

0 043 

7 71 

oo:i8 

7 50 

0 028 

5 ‘50 

0 018 

5 ‘75 

0013 


The tanks were placed in the open, weeds destroyed (weeds grew on Tank 
No. 1 during the first winter owing to an oversight), and a shallow loose mulch 
about tme inch deep maintained at the surface. 

As the soil is of the calcium-magnesium type with respect to replaceable bases, 
<‘,alcium chloride, and not sodium chloride, was used as a source of chloride, b(H*,ause 
the off(‘ct of sodium salts on the soil might have been the destruction of the structure 
on leaching and hence the restriction ol' percolation. It was also realised that the 
soils in the tanks would not exactly simulate the natural soil conditions as tem- 
perature changes would be more marked and this would affect the loss of moisture 
by vaporisation. There is reason to believe, however, that the behaviour of chloride 
in the tank soils wdll closely resemble that which would be observed under field 
conditions. 

The tanks were sampled twice per year; in August or September to show’ the 
conditions following the winter rains and in February or March after several 
months of hot, dry summer weather. Sampling was accomplished by means of a 
spatula in the surface layers to a depth of about 8 inches and in the deeper layers 
by means of a modified wood auger inserted into the side of the tank at the desired 
depth. In taking the samples with the auger the peripheral 6 inches w^ere discarded 
and the material for testing taken from the soil between 6 and 18 inches of the 
side of the tank. Moisture, conductivity of the 1:5 soil: water suspension and 
chloride were determined on each sample. The distributiour of salt ( NaOl calcu- 
lated from chloride) in the tanka is shown in Figure 5. 

In studying the distribution of salt with the progress of time the factor of 
variability must be recognised and due caution used in arriving at conclusions. 
Channelling and less pervious patches in the soil mass will lead to apparent fluctu- 
ations which are of no significance. 

It is clear, however, that movement of salt both upward.s and dowui wards has 
taken place and, further, that the downward movement is considerably greater tha)i 
the upward. 

In August, 1937, six years after the commencement of tlie ex])eriment the 
situation w^as as follows : — 

TABLE 10. 



Tank 2* 

Tank 3. 

Tank 4. 

Salt layer (inches) 

3-fi 

9-12 

21-24 

Salt above zone of application (per 
cent, of total salt) 

Trace 

10 8 

29-4 

Salt at zone of application (per 




cent, of total salt) 

Salt below zone of application 
(wr cent, of total salt) 

Salt Wow 24-inch depth (per cent. 

Trace 

2 4 

8-9 

100 

S6-8 

61-7 

of total salt) 

87 

63-3 

61-7 


♦ A five-inch sand layer was applied to this tank on 22nd November, 1934. 
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Jn tanks 3 and 4 approximately th(‘ same proportion, namely about two-thirds 
of tlie amount of salt in the profile, has moved below the two-feet level. 

In the ease of Tanks 2 and .3, by August, 1934, the salt profile in each was 
practically identical. This fact was taken advantage of and the top five inches of 


TANK EXPERIMENT- MERREDIN W A 



The distribution of salt and inoisture in Tank 2 (witli a sandy surface) and Tank 3 
on 27th August, 1937. The limit of ‘‘available’^ moisture is assumed to be 10 per cent. 


soil in Tank 2 Avas remoAed and replacetl by a like depth of loose sand on 22iul 
November, 1934. This profile now resembled the Circle Valley sand in textural 
f(*atures and it was interesting to obseiwe that leaching* of tlie chloride was 
inim(‘diately accelerated and at the occasion of the Augusi, 1937. sampling S7 
cent, had been driven beloAV the two-t'eet mark. Uhloride concentration was ohserved 
at the 57-ineh mark. 


*FKJURE 5. 

MoA'emeiit of salt in soils in tanks exposed to natural whcatbelt coiiditions at 
the Merredin Research Station. Layers of salt (using calcium chloride) were placed 
at varying depths in the profile and the subsequent distribution of chloride deter 
mined. A .5- inch layer of sand was placed on top of the soil iu Tank 2 on 22nd 
November, 1934. 

Tank 2. Salt layer at 3*6 inches. 

Tank 3. Salt layer at 9-12 inches. 

Tank 4. Salt layer at 21-24 inches. 
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This sandy surface was valuable in promoting moisture retention and thereby 
promoted the leaching of salt. Calculating the soil moisture to a depth of 45 inches 
in terms of inches of rainfall on August 27th, 1937, Tank 2, with the sandy surface, 
contained 9 inches. Tank 3, 5.2 inches and Tank 4, 4.9 inches of rain. 

Burvill (1930) reports the wilting point of a sample of surface soil from the 
llerredin Research Station to be 11 per cent. As the soil used in these tanks would 
closely resemble this sample, it seems reasonable to assume that the moisture in 
excess of 10 per cent, of the dry soil would be available for plant growth. On 
this basis the ^‘available” moisture in the tanks on 27th August, 1937, would be — 


Tank 1 

... 0*40 inches 

“ available ” water. 

Tank 2. (Sandy surface) 

... 4*38 inches 

“ available ” water. 

Tank 3 

... 0*56 inches 

“ available ” water. 

Tank 4 

... 0*64 inches 

” available ** water. 


Furthermore, in Tank 2 with the sandy surface, the “available^^ moisture 
extends at least to a depth of 45 inches* while in the others the maximum d(*i>th 
of the “available^' moisture is one foot. (See fig. 6.) 

Thus the sandy surface has led to the accumulation of about 8 times as much 
^‘available^* moisture as in the adjacent tanks even though all tanks were main- 
tained under bare fallow conditions. 

This expK^riment lends strong support to the field observations in showing the 
leaching effect of a low rainfall on a fallowed soil which has a sandy surface to 
promote water absorption, and to limit surface evaporation. It is also valuable in 
showing that the dominant movement of salt under these conditions is downward 
and that salt in the subsoil at a depth of several feet is unlikely to affect the 
surface in normal w^ell drained soils of the Western Australian wheat belt. 


SUMMARY AND CONCLUSIONS. 

1. A review of the information in the literature concerning water movements 
in soil is made as a basis for the discussion of the movement of water soluble salts. 

2. It is concluded that movement of moisture by capillarity is effective over 
short distances only. 

3. In general capillarity would not be expected to raise water and, therefore, 
salts from a depth greater than 4 to 10 feet depending on the soil texture, and 
movement occurs rapidly only when the soil is quite moist — when it is at or above 
field capacity. A salt water table at less than 10 feet below the surface may 
thus allow the deposition of water soluble salts on the surface of the soil as a 
reanlt of evaporation of water raised by capillarity. 

4. In the light rainfall areas of Western Australia salt accumulation in the 
surface soils is observed— 

(a) Where the salt water table is shallower than about 10 feet. The situa- 

tion is very serious where the depth of the water is shallower than 
5 feet. 

(b) Where seepage occurs and evaporation of water leaves the residue of 

a|dt in the soil. 

♦ Ah additional amount of 0*80 inobes of “ available” moisture was present in Tank 2 
between the 45 inch level and 5 feet. 
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(e) On the rims of crab-holes where the micro-relief favours surface 
evaporation. 

(d) AVhere special soil characters, in the absence of a shallow water table, 
lead to the establishment of capillary connection between a saline 
subsoil and the surface. 

5. Diagrams have been constructed to illustrate the distribution of salt in 
soils where surface accumulation occurs in bare patches. The wick-like action 
involved in the upward and downward movement of salt is apparent. Soils of 
the morrel class, in which a powdery structure occurs, are most liable to surface 
accumulation of salt under these conditions. Similar accumulations occur on 
heavy-textured soils, but less commonly. 

6. The effect of cleaving on the movement of sa t in saline soils under light 
rainfall conditions is discussed and it is shown that soil type is of paramount 
importance in determining the behaviour subsequent to cl(‘aring:- 

(a) Sandy-surfaced soils with sandy-clay subsoils ra]ndly lose salt by 

leaching after the vegetation is cleared. From 10 to 15 tons of 
salt per acre may be removed from the upper three or four feet in 
the course of about two years after clearing. 

(b) Medium-textured soils, for example, sandy loams, show substantial 

reduction in salt content or improvement in salt ‘status following 
clearing. 

(c) Heavy-textured soils and ]>owdery soils of the morrel class show little 

reduction in salt concentration under ordinary farming conditions 
and are liable to surface accumulation of salt resulting in the appear- 
ance of sterile bare patches following clearing. 

(d) Chlorides are leached most readily of all common ions in the water 

soluble salts and electrostatic balance is maintained by the formation 
of bicarbonates in the zone of leaching. 

7. The results of a study of soils in tanks under a 13-inch annual rainfall 
su})])ort the field observations and show that under continuous fallow conditions' — 

(a) The main movement of water soluble salts in the profile is downwards. 

(b) Where a saline layer is initially near the surface, sutlicient upward 

movement may occur to be deleterious to crop groAvth. 

(c) A sandy surface promotes moisture absorption and storage and hence 

greatly accelerates downward movement of salt. 

8. A soil with a light-textured surface is most economical of moisture and 
is most suitable for agriculture under very .low rainfall conditions. 
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TRIALS WITH PASTURE AND FODDER SPECIES AND 
STRAINS AT DENMARK RESEARCH STATION. 

H. G. Elliott, 

Agricultural Advi.Kcr (Dairy Branch). 

During tin* past season at the Denmark Agricultural Research Station a number 
of .species and strains of pasture and fodder jilants, which were obtained from 
various sources in Australia and overseas, were grown for the jmrpose of deter- 
mining their growth, productiveness, and value, together with their immunity, if 
any, to attacks of tlu* liu'crne flea and red-legged earth mite. 

Of the fodder jiiants, the most outstanding was the “Bell WindsoU’ variety of 
small seeded hor^e Ix'an, the seed of which was obtained by Dr. T. Dunne originally 
from Ualifornia and grown at the Muresk Agricultural College* during 19116. 

l.<ast season approximately l/15th of an acre of tlu'se beans was grown. They 
were sown (luring the sctoiuI \ve(*k of May in rows .1 feet apart. The seeding rate 
was 40 lbs. ])er aci’c, and super} )hosphate was applied at the rate of 2 cwts i>er acre. 

lnt(‘r-cultivati()n to control weeds was caiTi(*d out twice prior to tlie plants 
b(*coming too high I'or further cultivation. 

In the earlier stages, tin* young plants suli'ered fi‘oni the ravages of the lucerne 
fltia and red-legged eartli init<*. The effects of these i)(*sts wen* noticeable on the 
leaves to a height of 15 inches until October. 

Flow(*ring commenced on the 21st August when the plants were .‘.1 to 3 V 2 feet 
high, and by the end of Oetobei tlie average lieight was 6 feet and flowering 
completed. 

The plants averaged thr(*e stems with at least 50 pods })er stem. When 
harvested it was estimated that the yield was over 60 bushels per acre. 

Horse or tick beans thrive best on medium to heavy soils but will grow well 
on most well drained soils. The best method of sowing is in drills about 30 inches 
apart, the seeding rate between 40 to 60 lbs. per acjre. Autumn and early winter 
is the best time for sowing. A simple method of seeding is to lightly plough in the 
seed every third or fourth furrow. It is necessary to give at least one inter- 
cultivation. These beans arc such prolific yielders that they amply pay for any 
time and cultivation expended. 
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Tick beans are grown in this State principally for a green manuring or soiling 
crop in orchards, etc., but they can be grown for pig fodder or mixed with cereals 
for silage and may take the place of peas to some extent in the South>West, as they 
are not affected by the pea weevil. 

At present all the seed so^v^l is imported from the Eastern States. 

Small experimental areas of these beans are being established in various centres 
in the South-West this season. 

Of the other fodder plants grown, good results were obtained from the 
following: — 

FIELD PEAS. — ^‘Au.strian Winter Pea” (Pisum arvense). 

This is a white flowered variety which matures slightly earlier than the ‘^Bruns- 
wick White” or “Dunn Field Peas.” In the seedling stages it was noted that the 
“Austrian Winter Pea” was not as severely attacked by the red-legged earth mite 
and lucerne flea as other field peas. In the latter stages it was only slightly affected. 

“The Austrian Winter Pea” is a vigorous grower and produces a heavy bulk 
of green material and is a prolific yiclder of seed. It, however, was found that, like 
other peas of the genus “Pisww,” it is severely damaged by the pea weevil. Further 
trials with this pea will be conducted this season. 

VETCHES.— 

Of the seven species grown, three were outstanding:— 

(a) Grey Seeded Vetch. 

This is a late-flowering v(*lch. It was planted on 16th May but 
did not commence flowering until the first week of November. In the 
early stages the growth was prostrate, and the young plants were only 
slightly affected by the I'ed-legged earth mite and lucerne flea. Dur- 
ing the latter part of the season, this votch produced a very heavy 
bulk of green material. 

(b) Vida atropiirpurea. 

This is also a late species with a more upright growth habit tlian 
the Grey Seeded Vetch, but produces a very heavy bulk of gi^een 
material and was only sjightly affected by the lucerne flea and 
red-legged earth mite. 

(c) Vida sativa. 

Another late-flowering and maturing variety which was severely 
attacked by both the lucerne fle.*^ and red mite in the early stages of 
growth, but, when the growth became more rapid in the spring, little 
damage was done by these pests. This species was also a heavy 
producer of green material. 

Of the others, Vida villosa, the hairy vetch, was a failure, as it was practically 
completely destroyed by the red-legged earth mite in the seedling stage. Vida 
monantha, an early-flowering and maturing species, was not attacked to any serious 
extent by the flea and mite, but it has a small leaf and is not a good producer of 
green material. 

All the above mentioned vetches were immune to the attack of the pea weevil. 
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LATHYBUS SPP. 

In this section throe spe<-ies were grown, tbeho being the Tangier pea 
(Lathyrus tangitanus), Lathyrus annuft and Lathyrus saticus. Examination of the 
seed produced showed that none of the Lathyrus spp. were affected by the pea 
weevil. The following gives th(‘ results obtained: — 

(a) Lathyrus annus. 

This species has a much finer type of stem and smaller leaves 
than the Tangier pea. In the earlier stages of growth, the young 
plants are attacked b}' both the red-legged earth mite and lucerne flea, 
but none of the }>lants were destroyed. Rapid growth does not 
commence until September and flowering begins early in November. 
This species is a very heavy yielder of seed and produces a good bulk 
of green material. 

(b) Lathyrus tangitanus. Tangier Pea. 

In the seedling stages this species was very severely attacked by 
red-legged earth mite and, to some extent, by lucerne flea. In a 
number of instances the young plants were completely destroyed. 
Those which .survhed produced a large bulk of green material, the 
stalks of which were rather coarse. 

The Tangier pea is a prolific seed yielder, and one of the prin- 
cipal difliculties with it is the harvesting of the seed economically. 
Owing to the i)Iants growing in a tangled mass, it is practically 
impossible to use machines of any kind to facilitate harvesting 
operations. 

(c) Lathyrus sativus. 

This is a much earlier species than either of the foregoing, as 
it is in full flower by the middle of October. It, however, is attacked 
by the red-legged earth mite and the lucerne flea but not as severely 
as the Tangier pea. The yield of green material and seed is good but 
not equal to that of the Tangier pea. 

GRASSES. 

During the past two seasons many additional species and strains of grasses 
have been grown to test their persistency, productiveness and suitability for non- 
irrigated conditions. The results to date are as follow: — 

Bye Grasses {Lolium spp.). 

(a) Perennial, 

A total of 15 strains obtained during the previous two seasons 
from Victoria, New Zealand, Great Britain and locally were planted 
at the Research Station. 

During the season 1936 the most outstanding strains were the 
Certified Victorian Clunes, New Zealand Hawkers Bay Certified 
Mother Strain, and St. Arnaud strain, which originated from the 
Clunes strain. 

The recovery of all strains was obsened after the first general 
rains early in March, 1937, following one of the driest summers on 
record for Denmark when the annual rainfall for 1936 was some 
12 inches below the average. 
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The Clunes and St. Arnaud strains gave over 98 per cent, 
recovery, while other strains gave as low as 12 per cent. During 
1937 these two were the most outstanding with the New Zealand 
Hawke’s Bay and Victorian Colac next best. 

Rusting of these grasses was severe in one case only. The 
majority of the strains were only slightly attacked, while the others 
were free. 

All were only slightly attacked by the red-legged earth mite and 
lucerne Hea, with the exception of five lines of Clunes. 

(b) Annnul and Biennial Rye Grasses, 

Of the five under test the New Zealand Certified Italian rye 
grass was the most outstanding, producing an excellent bulk of green 
material and had a very high proportion of leaf to stem. 

Phalaris tuberosa. 

Of the seven lines under test, all showed signs of slight attack by the red-legged 
earth mite and lucerne flea. There was very little variation in the persistency and 
yield of the N’ictorian, New South Wales, and South Australian strains. All ga\'e 
over 95 per cent, recovery after the first season. 

Of the other grass(‘S tested, the “Tall Fescue” was the most outstanding, giving 
very vigorous gi'owth during the winter and spring, and the recovery was excellent 
in the autumn. 


EXPERIMENTS WITH TOBACCO SEED-BED COVERS AT 

MANjmUP {t937). 

A. Shakp, U.D.A., 

Tobacco Adviser. 

The' series of experiments initiated by the Department of Agriculture in 193d 
with the object of discovering a satisfactory covering material for tobacco seed- 
beds, and an account of which was given in tlie issue of this Journal for December, 
1936, pp. 503-507 (subsequently being reprinted as Leaflet No. 498), was continued 
during the 1937 season. 

The following types of cover were tried : — 

1. (Control). Unbleached calico treated with a mixture of parailin wax, 

petroleum jelly, boiled linseed oil and mineral turpentine, as described 

in the above-mentioned article. 

2. Unbleached calico, washed to remove the dressing and treated with boiled 

linseed oil. 

3. Unbleached calico, washed to remove the dressing and treated with raw 

linseed oil. 

4. ^^Windowlite,” a flexible, translucent cellulose material, reinforced with 
; fine mesh wire netting. 
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NATURE OK TlJE SEED-BEDS. 

The small cold frames formerly used in the Department’s se(*d-bed (‘Xperiiaents 
were discarded in favour of long nan'ow beds of the usual commercial type. These 
were made 3 feet wide and 36 feet long, the jarrah frames being 15 inches high at 
the back and 6 inch(*s high in front. Eaeh bed was fitted with four sashe^, eac'h 9 
feet long by 3 feet 3 inches wide, and hinged at the back so that the covers could be 
thrown open in line weather and closed at night with a minimum of trouble. The 
covers were tacked on to these sashes, each of the four types of cover being fitted 
over one quarter of each bed. Three such beds were used in the experiment, thus 
permitting of each cover being replicated three times in order to lessen the chance 
of error due to inequality of soil or other cair^e. 

The beds were sown on 4th August, and i'rom then until germination they were 
watered eveiy second day with slightly warmed water. It was obseiwed that the 
surface of the soil under the windowlite covers tended to become drier than that 
under the calico covers. 



Fig. 1.- -General view of the 1937 Kx])erinieiital Seed-beds at Manjimup. In the fore- 
ground arc two tent-type beds. Behind them are^he three beds fitted 
with experimental covers attached to liinged sashes. On tlie right are beds 
in whicli a number of varieties of tobacco seedlings was laised and 
fertiliser experiments carried out. The hinged covxu’s on the bed on the 
extreme right bottom corner have been opened, and are being sui)ported 
in a ])artially open ])ositioii on wooden battens foi photographic purposes. 

— Photo tnj Author. 


RELATIVE SPEED OF GROWTH OF SEEDLINGS. 

The first signs of germination were observed under the windowlite and linseed 
oiled covers on 23rd August, 19 days after sowing, and under the ^'controF’ covers 
four days later. From then on, growth under all the covers was quite good, but 
the plants under the windowlite and calico treated with boiled and raw linseed oil 
came away rather more rapidly than those under the control (waxed) covers. The 
seedlings under windowlite especially made excellent progress, and were ready for 
transplanting at the beginning of October, just two months after the seed was sown. 
Growth under the two kinds of linseed oiled covers was about equal and only a very 
little behind that of the plants under windowlite, while growth under the control 
covers was definitely slower, the plants requiring about a week to ten days longer 
to reach transplanting size. 
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Beuzol at a eoneentratioii of one stjuare ineli of e\ aporatiiig* surface to each 
square foot of seed-bed was introduced int<j all the beds about three weeks after 
germination^ and no Downy Mildew appeared under any of the covers. 

The seedlings wer(‘ planted out in the I)(‘pai‘tinent’s lield experiment plots at 
Jardee^ and no difference was obhcrxed between the seedlings grown under the 
various cover& so far as percentage strike and subse(iuent growth were concerned. 


LONGEVITY OF TJIL COVERS. 

With regard to tin* co\(*rs themselves, the windowlite appeared to be in just 
as good condition at the end of the season as it was when new, and it would appear 
that this material, although expensive to instal, costing about 7s. 6d. per square 
yard, should last quite a number of years with reasonably careful handling, and 
coat no more in the long run than the less durable calico. 

The calico covers treated with linseed oil, both raw and boiled, deteriorated 
badly, and were quite unfit for further use at the end of the season. It had been 
suggested to the writer that washing the dressing out of the new calico before 



Fig. 2. — Pleedliiigs in one of the experimental bods ready 
for i rnnsplanting. 

— Photo by Author. 


applying the liiLsoed oil would obviate the rotting effect ex|)erien((‘d in previous 
experiments, but this was not found to be the case. 

The ‘‘control’^ covers treated with the parafiin wax mixture, while not jiro- 
ducing quite such rapid growth of the seedlings, were in other resjiects quite satis^ 
factory. They kept their appearance well, only a very slight amount of discoloura- 
tion being evident at the end of the season, and the strength of the calico appeared 
to be practically unimpaired. These covers were stored away carefully at the end 
of the season and it is anticipated that they will be fit for use for another season 
at least. 

HINGED SASHES ON SEED-BEDS HIGHLY DESIRABLE. 

In addition to the three seed-beds used in this experiment, two beds of a rather 
simpler type were constructed and covered with waxed calico. These are shown in 
iiie fbreground of fig. 1. In ordei* to uncover the.se, the calico, which was tacked 
along the back of the bed, drawn over a slightly elevated centre rail, and fixed in 
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position by hooks along the front, had to be rolled up. As a rule it was still wet 
when rolled up in the morning, and it discoloured very badly compared with 
similarly treated covers which were tacked to sashes. It is considered that the extra 
expense involved in fitting the seed-beds with immovable or hinged sashes, to which 
the covering material is i;erinan<‘ntly attached, is justified by the saving of time 




Fig. .1. — A tent -type st'ed-hed, showing 
jai^’ed centre rail and rolled-up cover 
alongside. The two rows of tins for 
holding 1>en7.()l can be seen spaced at 
K'gular intervals along the bed. 

— l^hoto hy Author. 


Fig. 4. — The reward of careful seed- 
bed management and careful attention 
to all the necessary techniques in the field 
subsequent thereto. The ripe leaf strung 
on the stick and about to i)e placed in 
the curing barn. 

— Photo by Author. 


oceui>icd in coxcring and uncovering the beds and in the better ])reservati<»n of the 
covers. As the time required for the benzol treatment of tobacco seed-lxals an-h 
day, if the* sccd-hcds are at all extensive, is already, in the aggregate, very con^^ider- 
abie, the adoption of any time-snvnig devices, the cost of which is not prohibitive, is 
very well woidh while. 


DAIRY CATTLE IMPROVEMENT ACT AND 
AMENDMENT ACT. 

The Depaidment wish(*s to warn all owners of bulls who have t'aih*d to comply 
with the regulations under the above Act and take out registrations due for 19:18, 
that action to enforce th(* provisions of the Act is now being taken. All fanners 
are therefore advised that it is essential for registrations to ])e finalised 
immediately. 
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THE NEW FRUITFLY REGULATIONS- 

O. W. WirKEN\s, • 

Superiiitondont of Horticulture. 

The attention of all fruitprrowers tliroufrhout the State is drawn to the new 
fruitfly rejTulations driven below, which were ofaiJetted on the 20th May, 1938, in 
response to a request received by the TTon. Minister for Agriculture from the 
Pruitfly Advisory Board. 

Two portions of the State, namely, those comprised in the Swan Road Board 
area and the Darling Road Board area, have been gazetted as infested places, and 
all owners or occu})iers of orchards and/or vineyards in those areas must regularly, 
at stated ]>eriods, apply sodium flnosilicate bait to the trees and vines whether 
fruitfly is present or not. 

The areas in the Stale outside those comprised in the road boards mentioned 
must apply sodium fluosilicate baits at stated ]>eriods commencing immediately 
fruitfly is discovered in the orchard and/or vineyard. 

THK S(qjEI)ULE. 

The regulations ma<l(' under and tor the purposes of the Plant Diseases Act, 1014- 
1935, as published in the Government Ga~riie on the 15th day of vSeptember, 1921, are 
hereby amended by inserting therein after Division A', n new division, to stand as 
Division VA., as follows: — 

Division VA, 

Fruit Fly. 

46A. Tlie disease <‘alled Fruit Ply (CrrafiUs vapitata) shall Ix' and is hereby 
declared to be a disease to which the provisions of section 8A of the J^lant Diseases A<*t, 
1914*1935, shall a])})ly. 

45B. For the purpose ot control ling and eradicating the said disease and for 
preventing the spread thereof, tlie duo observance of the provisions in this regulation 
hereinafter eontained shall be approjmate steps and measures within the moaning and 
for the purposes of si'ction SA and s(*ction 8B of the said Act to be taken and adopted 
by owners and oceu[)ier8 of orchards to which the said sections relate, that is to say: — 
(A) 111 every orchard containing one or more fruit trees or one or inori' fruit 
vines, when cither under section 8A or under section 8B of the said Aet the owner 
or occupier of such orchard is required to take appropriate steps and measures for 
controlling and eradicating or for preventing the spread of the disease called Fruit 
Fly (Ceratitis capitala)^ such owner or occupier shall do or cause to be done the 
following things, namely: — 

(i) gather all fallen fruit from the ground as follows: — 

(a) Loquats, apricots, jx^aches, nectarines, plums, figs, pears, guavas, per- 

simmons and (Quinces — once at least in every 24 hours. 

(b) Apples, citrus fruits and other fruits not mentioned in the next preced- 

ing subparagraph — once at least in every three days; 

(ii) destroy by boiling or by some other method approved by an inspector all 

fruit gathered from the ground as aforesaid and found to be infested with 
the said disease; 

(hi) apply to every fruit tree and to every fruit vine in the orchard having fruit 
thereon by means of a hand syringe or a spray pump, or by some other 
method approved by an inspector, fruit % bait made in accrordance with 
the formula hereinafter prescribed or in accordance with some other 
formula as hereinafter mentioned and provided for, and which shall be 
so applied according to the following directions, namely: — 

(a) at least one gallon of the fruit fly bait shall be used to every 
forty fruit trees or to every one hundred fruit vines required to be treated, 
and so that each fruit tree or each fruit vine is thoroughly sprayed or 
treated ; 

(b) the first application of the fruit fly bait shall be made when the 
fruits on the trees or on the vines (as the case may be) are within six 
weeks of ripening; 
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(c) after such first application aforesaid further applications shall be 
made at least once in every six days durinsr the whole of the ripening 
period; and until the expiration of two weeks after all the ripe fruits 
shall have been removed or fallen from the said fruit trees or the said 
fruit vines. 

(B) The formula for making fruit fly bait as provided for in and for the 
purposes of paragraph (A) of this regulation shall be as follows: — 

Sodium fluosilicate . . . 1 ounce. 

Sugar . . . . . . . . lbs. 

Water . . . . . . . . 4 gallons. 

Provided that, in lieu of the said formula, any other formula may be used of 
which the Minister approves as notified in the Government Gasette whilst such noti- 
fication remains unrevoked by a subsequent notification in the Government Gazette. 


Plant Disea^ea Act, 1914-1935. 

Bejmrtment of Agrituiltiire, 

Perth, 12th May, 1938. 

1, THE undersigned. Minister for Agrh'ulture, being the Minister charged with the 
administration of the Plant Diseases Act, 1914-1935, acting in exercis»‘ of the power 
in this behalf conferred uiion me by section 8B of tlie said Act and for the purposes 
of subsection (2) thereof do hereby declare that those portions of the State which are 
comprised within the boundaries of the Swan Road District and the Darling Range 
Road District as now constituted under the provisions of the Road Districts Act, 1919- 
1934, respectively, are each and both of them infested with the disease called Fruit Fly 
{CeratiHs capitata) which is a disease to which sections HA and section 8B of the said 
Act, and the regulations made under the said Act, apply. 

(Sgd.) F. J. S. WIHE, 
Minister for Agriculture. 


Approved by His Excellency the Lieutenant-Governor in Executive Council this 
12th day of May, 1938. 

(Sgd.) L. E. SHAPCOTT, 

Clerk of the Council. 


THE TUNG-OIL TREE. 

(Aleurites Fordii ilcaisl.) 

(}. R. W . Mkadi.^, 

Acting (lovernineiit Boitanijst. 

Much has been Naid and widtten in tlub State recently concerning the Tung- 
oil tree, and this short article has been prejiared following iiujuiries fiom many 
sources. 

The Chinese wood-oil or Tung-oil tree, nati\e to Central and Western China, 
is now cultivated commercially in other countries, especially the United States of 
America. It is a deciduous tree which attains a height of 25 feet and produce-^ a 
fruit two to three inches in diameter, somewhat like a small orange in shape. Each 
fruit c?oiitains three to seven firm, brown-coated seeds from which the oil is ex- 
tracted. In China this oil has many incidental uses, such as for lamp oil and 
medicinal purposes. Its main commercial uses, however, are in the man ufac lure 
of waterproof varnishes, jiaints, etc., rubber substitutes, linoleum and insulating 
compounds. The United States imports about 13,000,000 gallons annually, whilst 
the consumjition in Australia, although at piMiscnt only about 150,000 gallons, 
is steadily increasing. 

As the Chinese apparently have not attempted to cope wilJi the increased 
demand by prej)aring extensive plantations to supplement the natural supply, 
other countries are investigating the possibdity of producing their own require- 
ments. 
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In 19J1 one thousand seeds of the Tung-oil tree were obtained from the Royal 
Botanic Gardens, Kew, for trial purposes. These were distributed to various parta 



Tree, four yearns old, growing at Byford. 

\ Photo by courtesy of the ** Sunday Times* ^ new.^paper,] 

ot the State including Hamel, Bridgetown, Salmon Gums, Bencubbin, Broome and 
Perth. A fair germination was secured at Broome, but the young plants were 
dried considerably by the hot winds. The Forests Nursery at Hamel raised 126 
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plants, but apart from this no t»ncouragmg reports were received. These plants 
were distributed to various places in the South-West, but the results secured can- 
not be considered satisfactory. Many failures, ho\vever, were certainly due to lack 
of attention. A number of trees raised from seed ])lanted four years ago at Byford 
are now bearing and provide the most encouraging results achieved with the Tunjr- 
oil tree in this State. 

Three trees which were not transplanted from the original nursery site are 
now approximately twenty feet high. Last year they yielded a few pounds of seed 
each, and this season, although the crop has not yet })een gathered entirely, they 
are expected to average about 10 pounds of fruit per tree. The tre(‘s which were 
transplanted are not so far advanced and, in the main, have not received the atten- 
tion given to the three larger trees. 

Most of the Tung-oil trees growing in this State were planted iu August of 
last year on a variety of soils. A number of failures have been tempered by some 
quite encouraging results, but all the orchards are young and still essentially in 



Fruiting branch on the tree illustrated. 

\Phoio by courtesy of the ** Sunday Times'^ newspaper 


the experimental stage. Until they are four or more years old, when some idea 
of the yield of fruits may be ascertained, no decision of very significant value can 
be made concerning the future of the industry in this State. A condition evident 
in all orchards visited is a lack of uniformity in grov^’lh. Some trees after nearly 
twelve months are over two feet in height, while others have produced shoots only 
a few inches long on the original stocks. In some cases the cause is obviously 
poor drainage, but in others the reason is not so evident and frequently appears 
to depend upon the condition of the individual trees when planted. Healthy trees 
were noted on different soil types, including sand containing very little loam, a 
rich loam and. a very gravelly loam. In no cases where poor drainage was evident 
were satisfactory results secured, and some orchards were irrigated during the 
summer months. Available summer moisture will probably constitute the limiting 
factor associated with Tung-oil production in this State. 


256 


JOURNAL OF AGRICULTURR, W.A. 


[June, 1938. 


As local experience docs not allow ns to advise regarding cultural methods, 
etc., the following information has been compiled mainly from Bulletin No. 12 
(3rd edition) prepared by A. R. Penfold and F. R. Morrison and issued by the 
Technological Museum, Sydney. 


PLANTING. 

The seeds germinate in Australia about late September and October, and 
therefore the correct time to sow the seed is in the early spring. Improved re- 
sults have been secured by soaking the seeds for a period of 36-48 hours prior 
to planting. The best practice is to purchase seed only in the husk and to dehusk 
just prior to soaking in water. 


THE NURSERY. 

The nursery site should be a sunny, well-drained portion of the garden or 
plantation area, and the ground worked into a fine tilth. Sowing in rows three 
feet apart is recommended, s])acing the seeds about eight inches and covering 
with about 1^.^ inches of soil. Germination usually occurs between thirty and 
sixty days after sowing according to locality and prevailing climatic conditions, 
but some seed has germinated after remaining in the ground for more than 
twelve months. 

Care should be taken when the seedling first emerges from the seed-case to 
maintain the soil around the young i>lant in a loose and friable condition. The 
application of a 'well-balanced fertiliser, especially well-rotted manure, will hasten 
the growth of the young plants. After about nine months, in the dormant season 
w’hen the h'aves have been shed, the plants should be ready for lifting and 
setting out. As the plants at this stage are normally 12-18 inches in height and 
have a root system about twelve inches long, care must be taken to retain as 
much of the root soil as possible and thus avoid destruction of the feeding 
root hairs. 

THE ORCHARD. 

The planting of seeds in the actual position where the trees arc* to remain I'i 
recommended, although many growlers prefer to use the plants gi'own in the nur- 
sery. Practically any soil, provided it is well drained and contains suiricient avail- 
able moisture in the summer, is suitable, but the ideal appears to be a slightly acid 
sandy loam or loam underlaid with clay at a depth of 3-5 feet. The plantation area 
should be ploughed and cultivated to a fine tilth. 

As a general rule Tung trees can be expected to grow in areas where citrus 
culture is conducted successfully, but regions subject to erratic and unseasonable 
frosts and low rainfall should be avoided. 

Australian experience has led to the conclusion that an initial planting of 160- 
200 trees per acre is desirable. This number permits the weeding out of weak 
plants during the first three or four years without disturbing or checking the growth 
of the remaining trees. For profitable results fully 150 vigorous trees, -well formed 
and good bearers of fruit, are necessary by the fifth or sixth year. 

The plantation should be cultivated to maintain a clean floor, which is best done 
by shallow discing during the growing period. Freedom from all rubbish imme- 
diately around the trees is most desirable, as borer trouble may develop if the cpiiek 
growing tree is wounded by the action of hoes or other appliances. In accordance 
with American experience, it is recommended that the orchardist makes full use 
of the alleys between the trees for the production of suitable annual crops for green- 
manure purposes. 

Fertilisers should be chiefly nitrogenous, farmyard manure being preferable, 
and care should be taken when applying artificial manures. If the Jiite of the 
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orchard is virgin land, the problem of artificial manures will not be a pressing one 
until the trees commence to bear. Applications of a few ounces to one pound of a 
complete fertiliser adjacent to each tree will then hasten growth and increase the 
leaf surface. 

The tree is a fast grower, normally inoducing some fruits when three years 
old. A good crop of fruit yielding oil of satisfactory quality, however, is not 
secured before the fourth or sometimes the fifth year. 

The grazing of stock in Tung orchards is not advised owing to the danger of 
Jiiiibs being broken by cattle rubbing against them. Animals can do appreciable 
damage in this manner, and goats have also shown a predilection for the foliao-e 
of the trees. 



Young tree seven months old after 
transplanting from the nursery. 

[Phoio hy coutiesy of the **West 
A ust raUan ’ ’ n ewspaper. ] 

DISEASES AND INSECT PESTS. 

1 he Tung-oil tree is relatively immune from attack by disease and insect pests, 
only a few instances of minor importance having been recorded in Australia. As 
the cultivation of this tree extends, however, more difficulties of this nature must 
be anticipated. 

YIELD. 

Naturally the yield of fruit is very variable, but Penfold and Morrison consider 
that a tree to be of commercial value for oil purposes should yield a minimum of 
1,000 fruits per annum. To predict the yield of oil likely to be obtained under local 
conditions is extremely difficult, but a conservative estimate upon which to base 
the probable return from a fair average commercial giove is about half a gallon 
of oil per tree from the sixth to the tenth year. 
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ALL AUSTRALIAN PORKER AND BACONER CARCASES 

COMPETITION. 

(i. K. Bakox-Hay, 

Superintendent of Dairvin^>;. 

During 1937 the' Australian Meat Board orffanised competitions for classes of 
])orker and baeoner carcases suitable for export, with the view of encouraging the 
breeding and manageincMit of pigs so as to produce a type of carcase suitable for 
the English market. 

The results from the fli’st <*ompetition are now tj hand, the judging having 
been carried out by ^Ir. H. R. Davidson of the School of Agriculture, Caiiihridge^ 
and Mr. Jos. B. Swain of Empire Pork House, liondon. 

The judging w’^as carried out in accordance wnth the standards laid down by 
the above two judges and Dr. John Hammond of the School of Agriculture, 
Cambridge, so as to comply with the requirements of the British bacon and pork 
market. 

Baeoner Carcases Competition. 

Thirteen entries in this class were receiv(‘d from the various States, out* only 
being from Western Australia, which was submitted by Mr. W. G. Burges, Burges^ 
Siding. 

Table .1 shows the total marks which w<‘r<* awarded to each of the entries in 
this class. 


T4BLE I. 


ALL AUSTRALIAN BAf’ONER CAKCASE COMPETITION— SMrTH FI ELD, LONJ)ON, DECEMBER. 1937. 
Amlmi* of Jtf>snhs for Indin^tnals on a l^errmtacfr ItasiH, 


— 

Individual Com|ietit<>rs 
Result«. 

1 Principal Feeds. ct<‘ 

[ Breeds. 

Marks 

Awarded. 

; J*er* 

1 centage. 

South Aim- 

Inspector General of Hos- 

Orushed barley, crushed 

Large White 

280 

I 0 

1 74-6 

tralia 

pitals (entry No. 6) 

wheat, crushed peas, 
skim milk 




Victoria . 

W. Lojflfle (entry No. 2) 

Bariev and boiled |M>tn- 

I<arge White x Large 

260 

71 7 


toe*, 

White \ Middle 
White 




Queensland 

Kingston Farm Pig Co. 

; Buttermilk, maixe. pol- 

Large White 

201 

1 09 0 


(entry No. 2) 

1 lard, oatmeal. Paddoi’k 

I reared , flnished last 6 
weeks In pens 




South Alls* 

J. W. Aldridge (entry 

peas, liaricv and meat 

i^arge White 

258 

' 08*8 

tralia 

No 2) 

meal 



South A us* 

Inspector General of Hom* 

( 'rushed barley, crushed 

J.arge White x Berk* 

257 

08-& 

tralia 

pitals (cntr>’ No. .i) 

wheat, crushed peas, 
skim milk 

shire 



South Aus* 

W. H E. (’rosby (entry 

Mixed corn, skim milk. 

Large White x Tam- 

250 

1 oo-o; 

tralia 

No. 3) 

pollard ; free range 

wortlj X Berkshire 


! 

Victoria .. 

H. C. Nanklvell (entry 

Pasture skim milk, boiled 

T^ige White 

241) 

, 00'4r 


No. D 

))otatnes. finished with 
barley, iieas and skim 
milk 





Victoria 

F. Hawtin (entry No. 1) 

Milk. iMdlard. crushed 

TiUrge White 

246 

0.5-6. 



iMirley . yard feed 



South Aus- 

J. W. Aldridge (entry 

Pea«, barley and meat 

Large White x Berk- 

240 

05- 6- 

tralia 

No. 4) 

meal 

shire 



Victoria ... 

Nestle Anglo Swiss Milk 

Buttermilk, whey and 

Tamworth x Berk- 

240 

1 04 0 


Co. (entry No. 1) 

(‘rushed barley : indoors 
from time of birth 

shire 


i 

South Aus- 

J. H. Dawkins (entry 

('rushed barley and meat 

Large White x Middle 

225 1 

1 OO-G 

tralia 

No. 1) 

meal 

White X Large 
White 



Western 

W. O. Burges (entry No. 

Wheat. Meat, Meal 

Canadian Berkshire 

j 

218 

58-1 

Australia 

1) 





Queensland 

Kingston Farm Pig To. 

Buttermilk, maize, pol- 

Large White 

I 172 

08-8 

(entiy No. l) 

(Not in competition— 2 

lard, oatmeal : mddock 
reared ; hnishea last c 


1 



carcases only) 

weeks in pen 
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The winning exhibit submitted by tlie Inspector General of Hospitals in South 
A-Ustra ia is shown in Illustration 1, the detailed points for which are as follow. 
<See Table 2.) 




lU'Uitl ration 1. — ^Winning baconer entry, exhibited by Inspector General of Hospitals, 

South Australia. 
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TABLK 2. 


AVSTBALIAN MEAT BOA3U) Pjr. COMPETITION, DECEMBER, 11W7. 

Judges : H. R. DAVitofeON and Jos. B. Swain. 

B'twwinf/ Exhibit liaconer Ctcusg, 

Breeil — J..argc White. Inspector Oeneral of Hospitals. Entry No. ft. 



Maxi* 










Per- 

— 

mum 

Actual 

Marks. 

Ideal. 

Actual. 

Marks. 

Ideal. 

Actual. 

Marks. 

Ideal. 

cen* 


Marks. 










tajrc. 

A.“ -Inspection 












Skin \ 

(Colour j 



:> 



5 



.5 


10 > 

Dressincr 



.5 



5 



5 


DM) 

HaiUK 

8 





4 



ft 

.... 

ft2 5 

Shoulders 

7 


4 



5 



4 


01-9 

Streak 

12 


7 



7 





58-3 

B.— By Mea.su renient 












Eye Muscle 

Fat Thickness 

28 

4ft 

20 

.54 

44 

19 

53 

47 

21 

54 

71-4 

20 

22 

18 

1 20 

10 

17 

19 

17 

17 

20 

8« 6 

tiody Lenitth 

20 

743 

8 

805 

770 

16 

795 

780 

13 

815 

ftO 

LepLcTutth 

6 

580 

2 

559 

.585 

1 

554 

660 

r> 

504 

53 H 

W^ SintabiJlty 



35 



15 



1.5 


1(K) 

fotal 

1 


80 1 



93 



98 



Total (3 carcaseB> 

1 

i 


i 

280 





74 ft 


Ill commenting on the exhibits in the baeoner class, the judges stated that the 
carcases which were submitted for the competition were generally superior to tlie 
commercial product, which has not always, been the case in other competitions and 
indicates the great iiitore.st, care and attention given by com]>etitors in the 
preparation of their pigs. 

The importance of having 3 carcases in each entry is corroborated liy several 
exhibits. Not only does this give a better average for marking purpose.s, but reducers 
the inevitable risk when pigs which are to be judged on carcase points only must be 
selected alive. 

In one exhibit from South Australia where the carcase weighed 166 lbs., it was 
undoubtedly the leanest looking carcase of the thrc'e in that entry when judged on 
external conformation but proved to be the fattest when cut through the loin. This 
relationship has been noticed by the judges on other occasions and proves not only 
the importance of carcase tests in addition to live weight inspection but also the 
necessity of having a fair sample to judge. 

While the results have been analysed on a breed basis, the judges feel that too 
much attention should not be placed on this, owing to the small numbers of pigs 
which have been inspected. A standard product is what is required by the Smith- 
field Market, and, as there are of necessity considerable variations in management 
and environment, it may be necessary to use diff(‘rent types within the breed to 
arrive at the standard carcase. This is in accord with Departmental advice which 
has been to restrict the number of breeds as far as possible and to rely on selection 
within the breed for improving the standard of carcase. 

The following comments on the different points which have been judged are 
of interest: — 

j^kin and Colour , — ^5 marks. 

It is neeessarj’^ for successful marketing that the carcase should retain its 
^ural blopm and be free of bruise marks, scratches, bites, etc. Even in this com- 
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petition where it would be expected that pi^^s had been treated with special care, 
entries wx‘re submitted which were brnis(» marked and blotchy in ai)pearance. 

Dressing . — 5 marks. 

All entries scor<»d 100 per cent, oi' marks so that tins })oint calls for no com« 
ment. This should be gratifying to exhibitors and indicates that, provided the right 
type of carcase is submitted to the abattoirs, the treatment there can be carried out 
in a satisfactory manner. 

Hams . — 8 marks. 

The average marks for all entries was 72..‘1 per cent, of the possible total and 
indicates that the hams were very good. 

The variation in the breed analysis was from 6*2.r) per cent, to 87.5 per cenL 
and follows breed characteristics fairly closely. 

It will be noted in Table 3 that pigs containing ‘^Berkshire^’ blood have scored 
highly for hams, while the ^^Large White” crosses were generally weak in type of 
ham. In each case, how^ever, these breeds have other compensating factor^. 

♦S ’ h oaUl 0 rs . — 7 m rk « . 

With an average of 1)8 jier c(‘nt. marks, the type of shoulders was not (\\n\v so 
good as the hams. The exhibit of Canadian B(‘rks]iir(‘s from Western Australia 
was sur]>risingly low in points for this section. Generally, it is to be expected that,, 
w^here hams are good, shoulders w’ill not lie quite so good, and vice versa 

In the illustration of this, it will be «een that the ‘‘Large White” )>reed has 
the lowest marks for hams and the high(‘st for shoiild(‘rs, and that the Canadian 
Berkshire exhibit has the highest marks I'or hams ami the lowest for shoiildei*s. 
This is an indication that in every breed caretul selection is necessary in ordm* to 
aevelop a high (juality standard carcase. 

Streaks . — 12 marks. 

This ])oint should be r(*garded as V(*iw good and potentially better than is 
show’ll by the average score of (iU per cent, marks. 

Points were lost mostly because the “.streak” was not thick enough rather than 
that there was an insufficient amount of lean through the meat. TTad tlnwc b(‘en 
a little moie fat between the muscles, many of the ^^streak.s” would have earmd 
full marks. 

Eye M a sole of Loin . — 28 marks. 

The standard set for this point is a severe* one, as it is most important to 
encourage its development. The average marks of .')0.3 per cent, should accordingly 
be considered a good result. 

The average of the “Large White” (*xhibits was comparatively good, although 
in other entri(‘s individual carcases scored well, the avoragt* being reduced by otlu'r 
lower scores. This again stre.sses the irnjiortance of selection for tv]>e within the 
breed. 

Back Fat 7'hick ness. -'-20 marks. 

The results under this heading are ver\ good and even bettor than suggested 
by the average of 66.1 per cent, of possible marks. 

It is interesting to note that an exhibit hy Mr. W. Logie of Victoria, wrhose 
exhibit was second in the competition, scored 96.6 per cent, for thickne.ss of back 
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fat, which the judges remarked was the best score that has yet been recorded under 
this system from any pen of three pigs. 

The entries, generally, lost marks througli too great a thickness of back fat. 
Body Length . — 20 marks. 

It is in respect of thivS point, on which the average marks of all entries only 
reach 45.6 per cent, of the possible, that the entries as a w hole are dedoient. There 
is, however, great variation, the difference between the best and the worst being 
59.7 per cent. 

Even within one breed — the ^‘Large White’’ — there is a variation of from 
48.3 per cent, to 75 per cent., while in this particular section the exhibit of Canadian 
Berkshires only scored 13.3 per cent, of the marks for body lengtli — a character in 
which this breed usually excels. 

Ley Length . — 5 marks. 

The average marks of 72.6 per cent, are ver>' good indeed, particularly 
considering the preponderance of ‘Tiargt' AVhite*’ influence which generally scores 
low in this section. 

“Berkshire” and “Middle White” entrie.s were ])articnlarly good in this section, 
esi^ecially the “Berkshire.” 

Snitahility of Carcase Weight . — 15 marks. 

Loss of marks in this section is entii*ely under the control of exhibitors, as the 
optimum marks for the most suitable bacon market weights, namely, 135 to 154 lbs., 
should be well known. 

TAHLi: .3 
Arifthms of 



Maxi- 
1)111 ni 

Large 

White. 

1 

Larue 
White X 
Berkshire. 

1 

1 Larue 
White \ 
(Tam- 
worth X 

Larue 
White X 
(Middle 
White X 
Larue 
White). 

Tam worth 
X Berk- 
"hlre. 

Canadian 
Berkshire 
X Berk- 


Marks. 

1 



Berkshire). 

shire 


i 

C entries 

1 

2 entries. 

1 entry. 

1 2 entries. 

1 entry. 

1 entry. 

A. — By Tns|>ecti«)ii 


0/ 1 

/O 

1 

O' 

o 

o 

0 

O' 

1 (J 

% 

Hams 

H 

661 

68*- 7 

87 .■» 

77 0 

' 79 1 

81 6 

Shoulders 

7 

72 2 1 

01»0 

66 6 

60 0 

61 9 

47-6 

Streak*' 


660 

r»l 8 

.50 0 

48 • :> 

72 2 

61-1 

B. — By Measurement 








Eye muscle of loin 

2H 

60 •« 

6J •» 

51 • 1 

64*0 

51*7 

51-1 

Back fat thickness 

20 

685 

63 3 

65-0 

76-6 

66-6 

66*6 

Body leujodh 

20 

620 

50 8 

46 6 

20 0 

26-6 

18*3 

leff length 

5 

66-4 

83-3 

lOOO 

80-0 

73-3 

1000 

Averajze 

100 

63*2 

60 8 

50 3 

.58-3 

56 0 

52 6 


Porker Carcases Competition. 

In the porker carcases competition nine entries were received, no entries being 
forwarded from Western Australia. 

/ The winning exhibit was forwarded by A. H. Callaghan, Principal, Roseworthy 
Agricultural College, a reproduction of which is shown in Illustration 2, and the 
detailed) marks for which are shown in Table 4. 
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lUusiration 2. — Winning porker entry, exhibited by A. H. Cillaglian, Prliui})al 
Hoseworthy Agricultural College, South Australia. 
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TABLE 4. 

ATOTHALIAy MEAT BOARD PIO COMPKTrTION, DECEMBER, 1937. 

Judge) : H. R. Dwidmox and Jos. B. Swain. 

TFmttin^ Exhibit Pork-r Cleua, 

Breed— (Jan. Berk, x Large White. A. H. (Jallaghan. Entry No. 3. 


— 

Maxi- 

mum 

MarkB. 

Actual. 

Marks. 

Ideal. 

Actual. 

Marka. 

Tdeal. 

Actual. 

Marks. 

Ideal. 

Per- 

cen- 

tepe. 

A. — Iasf)ei*tion 












Skin 

.5 


4 



4 



4 


80 

Colour 

b 


4 



4 



4 


80 

DressiiiK 

5 


5 



b 



5 


100 

Hams 

« 


0 



b 



5 


660 

Shoulders 

7 





.'> 



b 


71-4 

Streak 

V2 


J) 



9 i 

! 



6 


666 

B.--By Measurement 






! 






Eye Muscle 

2m 

42 

20 

.■»o 

42 

1 

50 

43 

21 

50 

73 -H 

Fat Thlekneas 

20 

J4 

JH 

12 

1 LI 

19 

11 

15 

1» 

12 

88-3 

Body JieuKth 

20 

65,^ 

10 

TO.*) 

i 662 

13 

095 

0«0 

11 

705 

bb 6 

Lop Lenpth 

h 

48.'> 

4 

479 

1 4MO 

1 » 

409 

47:» 

5 

470 

80 

Total 



S."> 

1 

1 

j 88 



82 

1 

1 

Total (3 carcases) 






1 255 




i 73 9 


It is int(n’(\stiii»>’ to note tliat th(* lnsj)eetor General of Hospitals in South 
Australia forwardinl tlie ('xhibit gainino' soeond place in the })orker class and whose 
exhibit in the baconer class o<*cupied the winning position. 

In connection with this c(»m petition, the judges reiiort that this was carried 
out in accordance with the standard laid down as for baconer classes, and includes 
rnniks for skin, colour and dressing. 

Skin and Colour, 

The results of 811.5 per cent, and 87.6 ])er cent, respectively are very good, 
losses being accounted for by slight bruises, scratches, and bites. 

Owing to inclement weather, ph(»togT*aphs had to be taken by flashlight, which 
may give misleading r(\sults owing to .shadow. 

Dressing, * 

All States scored 100 per cent, except New South Wales where one mark from 
each carcase was deducteii becau.se the fore feet were incorrectly tied up, which 
tends to throw the shoulders out of sha])e and may cause low marks for shoulders. 

Hams, with a result of 67.8 i)er cent., were quite up to standard and would 
have been better but for the poor result of 50 per cent, in one State. 

Shoulders showed a considerable variation, the average of 62.3 per cent, being 
quite good, but one State with only 38 per cent, was well below normal. 

Streaks. 

An average marking of 59.1 per cent, is possibly better than it appears, as 
there was not sufficient fat between the meat. Apparently competitors endeavoured 
to obtain too lean a carcase with a loss of marbling fat. 

Ejfe Musde of Loin. 

The result of 65.9 per cent, is good, although there is very wide difference in 
many ofithe carcases. 



JUKR, 1938.1 


265 


JOURNAL OF AORICULTURE, W.A. 


Back Fat. 

The average marks of 74 per cent., which would liavt* been better but for the 
low marks in one State, are very good and indicate that the Australian farmer 
realises that the British public requires lean meat. 

Body Length. 

Body length as in the case of the baconer exhibits was not good, although the 
average of 50 per cent, is reduced by the Queensland entries which gained only 
31,6 per cent. It is interesting to note that these entries were of crossbred “Middle 
Whites.’^ 

Leg Length • 

Leg length with an average of dl.9 per cent, was got>d and was reduced by 
the Victorian entry with only 40 i)er cent. 


(h neral Itemarkfi. 

The pigs were of good marketable quality, and a study of the individual reports 
and the analyses perhaps will give the clearest indication of the results which at 
06.9 per cent, for the whole competition are good. 

Owing to the wide variation of breeds and crossbreds, a detailed analyses of 
the results would be unjustified. ft is felt, hoAvever, that the consistently low 
marks for “body length” where the “Middle White” is used in crossing cannot be 
ignored. 

Tables Nos. 5 and 6 below give details of the exhibits from eacli State and 
the average marks obtained in each section. 

TABLK 5. 

ALL AUSTRALIAX PORKKR CARCASE COMPETITIOX—SMITHFI IvlJ). LO.NDOX. DECKMBKR, 1937. 
Analyifift of AVamWa of Indipidva! compeUtorn. 


Competitors Results. 

Prinrioal Feeds and 
Husbamlr>'. 

Breeds. 

Marks 

Awarded. 

Per- 

centage. 

South Australia — 




1 

1 

A. Callaghan (entry No. 8) 

South Australia — 

Mixture of l^arley wheat and 
peas , mainly outside feed- 
ing 

Canadian Berkshire 

X Large White 

25.'> 

1 

j 73-9 

i 

Inspector General of Has- 
pltals (entry No. 4) 

Crushed barley, crushed wheat, 
enislied |)eas, «k!m milk 

Large White x Berk- 
shire 

1 244 

' 70-7 

New South Wales — 





Australian ChiUinK A- Freez- 
ing Co. (entry No. 1) 

Wheat, fmtter-milk. lime- j 
water, oflial and greenfeed 

Large White \ 'I’am- 
worth 

227 

05 • 7 

.South Australia — 





®. A. Farr (entry No. 6) 

Vlctorlur- 

Skim milk and crushed barley 

1 

Large White x Large i 
White X Berkshire 1 

Large White x Large 1 

22,‘> 

i 

05-2 

W. Logie (entry No. 1) 

i^eensland— 

Barley and boiled |)otatoes 

White X Middle , 
White ; 

210 ' 

60« 

Wallace & Son (entry No. 1) 

<1 pig only 80 lbs.) 

Wallace A Son jentry No. 2) 

(1 pig only 72 lbs.) 

G. W. Winch (entry No. 8) 

(2 pigs 64 and 66 lbs.) 

Kitchen refuse with inejit 
meal ai^ maize meal 

Tamworth x Middle i 
White 1 

81 

70*4 

Kitchen refuse with meat 

Middle White \ j 

79 : 

68 6 

meal and maize meal 

Tamworth i 



Table scraps, red comb, pig 
meal, Borthwlck.*! mebo, no 
milk : housing intensive ' 
system i 

Table scraps, red comb, pig 

Middle White v i 
Berkshire 1 

1 

nr 1 

1 

69 T) 

^ G. W. Winch (entry No. 4) 

(2 pigs 76 and 8$ lbs.) 

Middle White x i 

100 

09'5 

meal : no milk 

Tamworth 

1 
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TAllLK «. 

ALt AIISTKALIA.N J’ORKKIt CARC ASE COMl’ETITION- .SM1THFIFJJ}, 1.0N DOS, DECEMBER, ltt37. 
lit port ami Avalvf^h of lit noil » of Stuffs 



Mnxi- 

inunt 

Alsijk- 

south , 
Wales. ! 

j 

Vii‘t{»rifl. 

1 

1 ijueensland 

South 

Auhtralla. 

1 

Average for 
All StatcK. 

A. — ^By limptTlIon 


o 

u 

II 

it 

o 

» 

% 

% 

Skin 

Ti 

U33 

100 

80 0 

86-6 

80 -ft 

Ocrionr 

h 

100 

80 0 

80 -O 

84-4 

87'6 

Dresslnp 

5 

80 

1(H) 

100 

100 

07 1 

HaniR 

8 

02 ft 

ftO 

77 

01) 4 

67 8 

Shoulders 

7 

38 

80 1) 

01 0 

06 0 

03-2 

Streaks 


01 1 

52-7 

01 1 

ftO 2 

50 •] 

B. — By MensureiJicnt 







Eye musde o( loin 

28 

01-9 

fts 

72 0 

65-4 

650 

Back lat thicknes'' 

20 

80 

ftO 0 

72 ft 

78*8 

74 

Body length 

20 

ft! -6 

ftO 

31 » 

61 0 

50 

Leg length 

ft 

06 ‘6 

40 

70 

62-2 

61 0 

Total 

lift 






Total all In aveiagc ioi 
each State 

Total all in average all 
States 

1 

1 

1 

1 ' 

Oft ft 

1 

00 N 

! 1 

06 2 

69 0 

66* 0 
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WESTERN AUSTHALIA-^DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — The Pruning of Fruit Trees. .1. F. Moody. Price 28. Od. 

No. 38. — Linseed or Flax and Its Cultivation, Geo. L. Siittoii. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody and .1. RamagOi. 
Price Is. 6d. 

No. 67. — Vermin Destruction. A. Arnold. 

No. 60. — The Farmer's Clip. J. J. Mahood. 

INo. 93. — The Home Tanning of Sheep and other Skins. If. Salt. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 113. — Picked Pieces • Classification of Clip. 

No. 116. — The Value of WindmiUa for Pumping Water in W.A. A. IT. Scott. 

No. 121. — Mildew Septoria Leaf Spots and Similar Diseases of Cereals. W. M. Carno. 

No. 122. — Codtin Moth : Descriptive Account together with Notes on its Control. T^. J. Newman. 
No. 126. — The Rusts of Cereals. H. A. Pittman. 

No. 128. — WooUy Aphis Parasite. L. J. Newman. 

No. 136. — The Use of the Scythe. H. Campbell. 

No. 141. — Breeding a Permanent Flock. Hugh McCall uni. 

No. 143, — The Zamia Palm and Rickets in CatUe and The Kerosene Method for Eradicating the 
Palm. A. B. Adams and G. K. Baron-Hay. 

No. 163. — Eradication of Lice and Tick in Sheep. A. McK. Clark. 

No. 164. — Branding the Wool Bale. G. L. Sutton and N. Davenport. 

No. 158. — Thom Apple. W. M. Cariic and C. A Gardner. 

No. 169. — Bathurst Burr. W. M. Carno and C. A. Gardncu’. 

No. 100, — Cereal Smuts. W. M. Came. 

No. 170. — Paterson's Curse. C, A. Gardner. 

No. 172. — The Annual Birdsfoot Trefoils. VV. M. Carno, C. A. Gar(ln(*,r, and A. B. Adams. 
No. 173. — Braxy-like Disease of Sheep in Western Australia. W. H. Bonnotts. 

No. 181. — Branding of Stock. A. Arnold. 

No. 192. — Root Rot of Fruit Trees due to ArmiUaria MilUa. H. A. Pittman. 

No. 198. — Spotted ThisUe. W. M. Came and C. A. Gardner. 

No. 213. — Stinkwort. W. M. Came and C. A. Gardner. 

No. 216. — King Island MelRot. W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 217. — Army Worms, Cut Worms and Web W(jrms. L. J. Newman, 

No. 219. — Biker Pit in Apples. W. M. Carno, 

No. 220. — Irrigation. A, R. C. Clifton. 

No. 222. — Spring Beetle. Investigation. L. J. Newman 

No. 223. — Pink Eye or Ophthalmia in Sheep. A. McK. Clark. 

No. 225. — Subterranean Clover. C. A. Gardner and T. C. Dunne. 

No. 226. — Cape Tulip. W. M. Came and 0. A. Gardner. 

No. 228. — Root Rot and Foot Rot of Wheat. H. A. Pittman. 

No. 230. — Bone Chewing and Toxic Paralysis of Cattle. H. W. Beniioits. 

No. 231. — Orain Weevils, .1. L. Newman. 

No. 261. — Rutherglen Bug. L. J. Newman. 

No. 263. — Drooping Flowered Clover. T. C. Dunne and C. A. Gardner. 

No. 264. — Sorrel, W. M. Came, A. B. Adams, and C. A. Gardner. 

No. 256. — Climbing CuLworm or Tomato Moth. L. .1. Newman. 

No. 260. — The Treatment of Bowling Greens, Tennis Courts and Lawns. G. N. Lowe 
No. 262. — The Blow-fly Menace. H. McCallum. 

No. 266. — The ElacAerry Pest. G. L. Sutton. 

No. 270. — Subterranean Clover Weevil. L. J. Newman. 

No. 271. — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. 

No. 274. — Nut brass. — C. A. Gardner. 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr 
No. 280.— Thinning. G. W. Wickens. 

No. 2^. — The Eelworm-OaU or Root-Knot Disease. H. A. Pittman 

No. 284. — The Common Blue Lupin. C. A. Gardner and H. G. Elliott. 

No. 286.— Roney. H. Willoughby Lance. 

No. 288. — Pastures in Areas of Medium Rainfall. G. K. Baron-Hay. 

No. 289.— TAe Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 
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No. 290. — Vfax Scale {Ceroplastes Cerifertis), Anderson, L. J. Newman, B. A. O’Connor,, 
and H. G. Andrewartha. 

No. 291. — ''Early Blight" or "Leaf Spot" and the Macrosporium "Storage Disease" of 
Potatoes. H. A. Pittman. 

No. 292. — Cultivation of Onions. £. 1'. Morgan, 

No. 294. — Best Kept Farm Competition — Manjimup. M. Cullity. 

No. 302. — Hints on Bees and Their Management. H. Willoughby Lanoe. 

No. 306. — Black Spot or Scab of Apples and Pears, H. A. nttman. 

No. 307. — Present Comparative Value of Feeding Stuffs. G. K. Baron^Hay. 

No. 308. — Bee Hives. H. Willoughby Lance. 

No. 309. — The Pollination of Orchards. H. Willoughby Lance. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 315. — Mexican Poppy. C. A. Gardner. 

No. 316. — Bananas. F. J, S. Wise. 

No. 319. — Cape Gooseberry. G. W. Wiekens. 

No. 320. — Agricultural Seeds and Their Weed Impvrities. U. G. Elliott. 

No. 321. — Cooling of Milk and Cream.. G. K. Baron- Hay. 

No. 322. — Feeding Wheal to Pigs. G. K. Baron-Hay. 

No 323. — Nitrogen Fixing Bacteria for Leguminous Plants. H. A. Pittman. 

No. 325. — Apple Curculio. H. G. Andrewartha. 

No. 327. — Wine-Making for Domestic Use. H. K. tlohns. 

No. 330. — Chemical Weed Killers. G. R. W. Meadly. 

No. 333. — The Centrifugal Cream Separator. G. K. Baron- 1 fay. 

No. 335. — 7'he Export Lamb. Price Is, 

No. 337. — The Principal Insect Pests of Tobacco. L. J. Newman. 

No. 338. — The Cleansing of Dairy VtensHs. G. K. Baron- Hay. 

No. 339. — The Apple Tree and Its Food. Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Sheep. H. McCallum. 

No. 343. — The Apple Curculio. H. G. Andrewartha. 

No. 346. — Relative Food Values. G. K. Baron-Hay and L. C. Snook. 

No. 363, — The Canary Grasses of Western Australxa. C. A. Gardner and G. R. Meadly.. 

No. 354. — Broum Rot of Citrus. H. A. Pittman. 

No. 365. — Better Dairying Competitions, G. K. Baron- Hay. 

No, 367. — The Pea Weevil. L. J. Newman. 

No. Clover Springtail Lucerne Flea Investigation. L. J. Newman 

No. 360. — Web-Worm. L. J. Newman. 

No. 363. — Apple Powdery Mildew. G. W. Wiekens. 

No. 364. — Dmt in our Agricultural Wools. H. McCallum. 

No. 366. — Home Felmongering Methods. H. McCallum. 

No. 366. — Cheap Silage Conservation, G. K. Baron-Hay. 

No. 367. — Rules Governing the Formation and Operation of Grade-Herd Testing in W.A. G, K.. 
Baron-Hay. 

No. 370. — Strangles in Horses. H, McKenzio-Clark. 

No. 372. — Wheat — Is it a Suitable Ford for Dairy Cows. L. C. Snook. 

No. 373. — The Blackberry or Bramble. C. A. Gardner. 

No. 374. — Points in Purchasing Seeds. G. R. W. Meadly. 

No, 376. — Barley Smuts and Their Control. H. A. Pittman. 

No, 376. — The Peanut — Its Cultivation in W.A. F. J. S. Wise. 

(Reprints from Journal of Agriculture, June, 1933.) 

No. 377. — Suds and Seeding. G. R. W. Meadly. 

No. 378. — BuUer Making on the Farm. G. K. BarontHay. 

No. 379. — Frost Injury to Wheat. H. A. Pittman. 

No. 380. — Control of Black Spot or Scab of Pears. Miss Joan Hearman. 

No. 381. — Insect Pests of Fruit Trees and Their Control. L. J. Newman and B. A. O’Connor.. 
No. 382. — Blow-fiy Drusings and Branding Fluids. H. McCallum and W. MoC. Johnson. 

No. 384. — The Preparation of the Farmers Clip. H. MoCaUum and W. MoC. Johnson. 

No. 386. — The Milking Cow and Her Pasture. G. L. Sutton. 

(Reprints from Journal of Agriculture, September, 1933.) 

No. 386. — Cow Peas. G. K. Baron-Hay. 

No. 388. — Thrips Imaginis (BagnaU). J. L. Newman, H. G. Andiewartha and B. A. O’Connor.. 
No. 389. — The Cleansing of Milking Machines. M. Cullity. 

No. 390. — Toxic Paralysis or BoMnsm. 

(Reprints from Journal of Agriculture, December, 1933.) 

No. 393. — Pica and the Evolution of a Stock Lick. Geo. L. Sutton. 

No. 395. — Dairy CaUU Improvement Aest, 1022, and Amendment Act, 1932. G. K, BatriMioHsj. 
No. 396.— S5n Jou Scale. L. J. Newman. 
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(Reprints from Journal of Agriculture. March. 1934.) 

No. 399. — A Blower Elevator Attachment to the Chaffcutter. Geo. L. Sutton. 

No. 401. — Virus Diseases of Plants, H. A. Pittman. 

No. 402. — Some Studies in Chum Sanitation. M. Cullity. 

No. 403. — Foliage Baiting and Trapping for the Control of Fruit Fly. L. J. Newman. 

No. 404. — “ F.A.Q.'' Criticised, with a Suggested Alternative. Geo. L. Sutton. 

(Reprints from Journal of Agriculture, June, 1934.) 

No. 406. — Passion Fruit. G. B. Barnett. 

No. 407. — Nitrogen Supply of an Apple Orchard. L. J. H. Toakle, G. IV’' Wickens. and 
J. Pericles. 

No. 408. — Sorghum, Sudan and Johnson Grass Poisoning. G. R. VV. Meadly. 

No. 409. — Couch-grass Mite. L. J. Newman. 

No. 410. — Better Dairying Competition. G. K. Baron-Hay. 

No. 411. — Small Farm Wool-press. H. McCallum. 

No. 412. — Vine Pruning. H. K. Johns. 

No. 413. — Milk Sampling Equipment. H. A. Pittman. 

(Reprints from Journal of Agriculture, So])tembor, 1934.) 

No. 416. — Powdery Mildew of Roses. H. A. Pittman. 

No. 417. — Determination of Age in the Horse. A. Shilkin. 

No. 418. — Eulomo Packing Shed. H. Tarlton Phillips. 

No. 419. — Chart Showing Price of Butter Fat. 

No. 421. — Growing of Sweet Potatoes. VV. E. Collins. 

No. 422. — Sodium Arsenite as a Weedicide. G. R. W. MoadJy. 

No. 423. — Canada Thistle. C. A. Gardner. 

No. 424. — Factors Influencing the Production of Clean Milk. M. Cullity. 

No. 42o.--M€adow Hay. H. G. Elhott. 

No. 420. — Some Imporltint Fungal Diseases of Grape Vines and Fruit Trees and Their Control. 
H. A. Pittman. 

No. 427. — Grade Herd Recording, W.A., 1934. G. K. Baron-Hay. 

No. 429. — Mediterranean Fruit Fly, L. J. Newman. 

No. 430. — Effect on Body Weight and Wool Growth of Feeding Sulphur to Sheep. E. J. Under- 
wood. 

(Reprints from Journal of Agriculture, December, 1934.) 

No. 434. — The Dipping of Flocks as a Routine Practice in She*'p Raising. Hugh McCallum. 
No. 435. — Cauliflower Production. W. E. Collins. 

No. 436. — Denmark Wasting Disease. J. F. Filmer and E. J. Underwood. 

No. 437. — General Management of Sheep. Hugh McCallum. 

No. 438. — Vermin Poisoning. A, Arnold and G. Herbert. 

No. 439. — A New Method for the Propagation and Distribution on a Solid Medium of the Cheese 
Starter Organism Streptococcus Cremcris. H. A. Pittman. 

(Reprints from the Journal of Agriculture, March, 1935.) 

No. 440. — Fumigation. — An Aid to Rabbit Extermination. A. Arnold. 

No. 441. — Skeleton Weed C. A. Gardner. 

No. 443. — Some Serious Plant Diseases in Western Australia lehich are brought about by Ua- 
usually High Temperatures. H. A. Pittman. 

(Reprints from Journal of Agriculture, June, 1935.) 

No. 444. — Fig Leaf Mottle. H. A. Pittman. 

No. 445. — Fungicidal and Insecticidal Dusts for use in Market Gardens. H. A. Pittman and 
L. J. Newman. 

No. 446. — The Pineapple. G. B. Barnett. 

No. 447. — A New Noxious Weed — St. John's Wort. C. A. Gardner. 

No. 448. — General Points in Sdecting a Ram. Hugh McCallum. 

No. 449. — The Better Dairying Competition, 1935. G. K. Baron-Hay. 

No. 460. — Poultry Farming for the Beginner — Failures in Incubation. G. D. Shaw. 

(Reprints from Journal of Agriculture, September, 1935.) 

No. 461. — An Inveetigation of the Terrace Soils of the Gascoyne River at Carnarvon. L. J. H. 

Teakle and B. L. Southern. 

No. m.--The BdeUid MUe. C. F. H. Jenkins. 

No. 464. — The Protein, Ash, Calcium and Phosphorus Content of Western Atistralian Cereal 
Grains. £. J. Underwood and L. C. Snook. 

No. 465. — Irrigation Head Ditches. R. C. Clifton. 

No. 466. — An Investigation of Plants Poisonous to Stock in Western Australia. H. W. Bennetts. 
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No. 457. — The Ploughhvg-in of Green Crops. E. I'. Morgan. 

No. 458. — Hoist for Lifting Hay or Green Material. H. G. Elliott. 
No. 459. Oats in the Wheatbelt. R. J\ Roberts. 


(Reprints from the Journal of Agriculture, December, 1935.) 

No. 400. — Self-Feeder for Pigs. G. K. Baron-Hay. 

No. 461. — The ValvxUion of Australian Wheat for Commercial Purposes. G. L. Sutton. 
No. 462. — Weedicides — Strengths of Application. G. R. W. Meadly. 

No. 463. — Grade Herd Recording — Year endiruf 31.9^ May^ 1935. G. K. Baron-Hay. 

No. 464. — The Selection of a Draught Stalhon. C. R. Toop. 


(Reprints from Journal of Agriculture, March, 1936.) 

No. 466. — The Schopper Chondrometer and the Estimation of the Bushel Weight of Wheat 
Standard. G. L. Sutton, L. J. H. Teakle and I. Thomas. 

No. 466. — The Value of Nitrogenous Fertilisers for Wheat in Western Australia. L. J. H. 
U’eakle and L. W. Samuel. 

No. 467. — Black Spot or Srah of Apples. Jl. A. Jacjiiew Pittman. 


(Reprints from Journal of Agriculture, June, 1936.) 

No. 468. — Diseases of Bees II. Willoughby Lance. 

No. 469. — Wasting Disease — Diagnosis^ Prevention and Treatment. J. F. Filmer and E. J. 
Underwood. 

No. 470. — Ducks --Indian Runner and Khaki Campbell. G. D. Shaw. 

No. 471. — Anihracnose and MotUe Leaf of Citrus m Western Australia. H. A. Pittman. 
No. 472. — Exanthema of Citrus^ Japanese Plums and Apple Trees in Western Australia. H. A. 
Pittman. 

No. 473. — Better Dairying Competition, 1936. G. K. Baron-Hay. 

No. 474. — Trees and Shrubs — Their Place in the. Agricultural Districts. 0. A. Gardner. 

No. 475. — Castration Experiment — Comparison of “ Burdizzo ” and Knife Methods. F. L. 
Shier and N. Davenport. 

No. 476. — Grad-e Herd Recording — Calf Marking Scheme. G. K. Baron-Hay. 


(Reprints from Jourixal of Agriculture, September, 1936.) 

No. 477. — Soil Erosion and Soil Conservation. L. J. H. Teakle. 

No. 478. — Summer Fodder Crops in the Wheat Belt. R. P. Roberts. 

No. 479. — Grade Herd Recording in Western AustraHa, 1935-36. G. K. Baron- Hay and B. 
Williams. 

No. 480. — Silage, Ensilage and Silos. Geo. L. Sutton. 

No. 481.— Common Ailments of Poultry and their Treatment. G. D. Shaw. 

No. 482. — Stickfast Flea and Methods of Control. L. J. Newman and G. D, Shaw. 

No. 483. — Fruit Industry in Western Australui. Geo. W. Wickons. 

No. 484. — Fruit Fly — Oeratatis Capitata. L. J, Newman and C. F. Jenkins. 

No. 486. — Measurement of pH Values of Butter Serum. H. Kretchmar. 

No. 486. — Downy Mildew {Blue Mould) of Tobacco and its Control by Means of Benzol and other 
Voiatile Hydrocarbons. H. A. Pittman. 

Apparatus for Application of Benzol. H. Kretchmar. 

No. 487. — Home-made Grab. H. G. Elliott. 

No. 488. — Mammitis or Mastitis in Dairy Cows, A. McK. Clark. 

No. 488A. — A Preparation of Wool for M arket. Hugh McCaUum. 

No. 488B. — Pig Feeding Experiment on Tipperary Farm. G. L. Sutton & G. K. Baron-Hay. 
No. 489. — Devdopment of the Western Australian Wheat-belt. R. P. Roberts. 


<Eepnnts from Journal of Agriculture, December, 1936.) 

No. 490. — How to Feed your Fowls. G. D. Shaw. 

No. 491. — Useful Birds of Western Australia. C. F. H. Jenkins. 

No* 492. — Dysentery in Bees. H. Willoughby Lance. 

4^. — Ckirnichm Bees. H. Willoughby Lance. 

No. 4M. — Bed and Brown Hard-pan Soils of the Acacia Semi-Desert Scrub of Western Aus- 
tralia. L. J. H. Teakle. 

No. 495.— of the Ssperance Plain. L. J. H. Teakle and B. L. Southern. 

No. tB^^Piys-Sreeding and Management. G. K. Baron-Hay, 

No. 497.— Pea, G. K. Baron Hay 
No. 498i — Fehaeea Seedbed Couetre, A. Sharp. 
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(Reprints from Journal of Agriculture, March, 1937.) 

No. 499. — Pasture Development, G. K. Baron-Hay and H. G. Elliott. 

No. 600. — Lucerne — Queen of Fodder Crops. G. L. Sutton and M. Cullity. 

No. 601. — Preventive and Combative Measures against Potaio Moth {Pthorimaea operculdla). 
L. J. Newman and E. T. Morgan. 

No. 502. — Eggs — How to Forward them to Stores and Market. G. D. Shaw. 

No. 503. — Sowing of Pasture Seeds, G. K. Baron-Hay and H. G. Elliott. 

No. 504. — Bacteriological Count of Milk. H. Kretchmar. 

No. 606. — Disinfection of Tobacco Seed. H. A. J. Pittman. 

No. 606. — Hand Lever Boring Plant. A. R. C. Clifton. 

(Reprints from Journal of Agriculture, Juno, 1937.) 

No. 507. — Diseases of Farm Animals and Their Treatment. A. McK. (MarU. 

No. 508. — The pH Scale. 

No. 509. — Takeall and Similar Diseases of IXheat and How to Control Them. 11. .A. Pittman. 
No. Notes on Lamb Marking. Hugh McCallum. 

No. 611. — Salt (Sodium Chloride) Content of Jiainwaler. L. .1. H. Teakle. 

No. 512. —The Farm Horse — Hinis on Feeding. A. McK. Clark. 

No. 5\^.—Mefumishing of Fruit Trees. V. Cahill. 

No. 514. — Perching. G. D. Shaw. 

No. 515. — Tobacco Seedbed Management. A. Sharj). 

No. 516. — Pope ” in Bread. L. W. Samuel. 

No. 517. — Avoid lU-treaiing the Lamb. N. Davenport. 

(Reprints from Journal of Agriculture, S< pt ember, 1937.) 

No. 618. — Export Bacon Class — Royal Agricultural Shots, 1936. G. K. Baron-Hay. 

No. 519, — Western Australian F. A. Q. WheM. L. W. Samuel and G. E. Dean. 

No. 520.-— Peat Soils and Related Soils of Western Australia. L. •). H. Toaklo and B. L. Southern 
No. 621. — Fruit Industry in Western Australia. Geo. W. Wickens. 

No. 522.— Rhizoctonia and Common Seed* Diseases of Potatoes. H. A. Pittman, 

No. 523. — Copper Deficiency — The Cause of FJnzootic Ataxia (“ Rickets ”) of lAirnbs. H. W. 
Bennetts. 

No. 521.- C-u-Ul-i-tHf'' Spells P-r-o-f-i-t.'' G. D. Shaw. 

No. 526. — Sahne Soils of Western Australia and Their Utilisation. L. J. H. Teakle. 

No. 526. — Invention of the Stripper. Geo. L. Sutton. 

No. 527. — Tobacco-curing Barn. A. Sharp. 

No. 528. — Tree Balsam or Gascoyne Poison. G. R. W. Meadly. 

(Reprints from Journal of Agrieulture, D(;rember, 1937.) 

No. 529. — Geese. G. I). Shaw. 

No. 530. — Peat Soils and Related Soils of Western Australia, 11. L. J. H. Teakle and B. L. 
Southern. 

No. 531. — Denmark Wasting Disease. K. .1. Harvey. 

No. 532. — Platfue Grasshopper. C. F. H. Jenkins. 

No. 533.— A"of/ Drift Reclamation by means of Lupins. G. L. Throsscll. 

No. 534. — Control of Toxic Paralysis (Botulism) in Sheep and Cattle. H. W. Bennetts and 
H. T. B. HaU. 

No. 535. — Dairy Premises. G. K. Baron-Hay. 

No. 536. — B(yrdeaux Mixture for Home Gardens. H. A. J. Pittman. 

No. 537. — An Investigation into ihe Composition of Western Anstrahan Wheatbelt Pastures 
and Stubbles. E. J. Underwood, F. L. Shier, and R. .1, Harvey. 
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The following publications may be obtained from the Department of Agrioultuie, Perth* 
PA application* or will be sent post free to any address in this State on receipt of a remittance 
for toe amount stated : — 

The Management of Poultry under Western Australian Conditions, by W. T. Richardson, 
Poultry Adviser. 

This is a most useful and valuable book, not only for beginners, but to aU those who 
keep fowls for pleasure and profit. It deals fully with all matters connected with 
the industry, including Breeding, Feeding (for stock birds or egg production). 
Incubating, Brooding and Care of Chicks, Marketing (e^gs and pomtiy), and all 
matters of use to the poultry*keeper. It also fully OMonbes symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit local conditions, every poultry-keeper should have a copy by him. Price, 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner : 

This publication contains numerous illustrations, being reproduction of photographs 
taken in this State, of pruned and unpruned trees, which make the details set out 
in the letterpress particularly easy to understand. Price 28. fid. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit Industries 
Commissioner, and J. R^age, Packing Instructor. 

This publication contains invaluable information on packing and grading fruit for local 
and export markets. It is freely illustrated, and no fruit-packi^ shed should 
be without a copy. Price Is. fid. 
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MEADOW HAY* 

II. G. Elliott, 

Agriciilhiral Advisor (Dairy Branch). 

In iho spring a task oi' major iinportaneo lies in using to the best advantage 
the surplus growth which is obtained from our pastures, and utinoNi attention 
should be given to the conservation of liay and/or silage to tide over the long 
summer drought and early winter p<‘i*iods when grass growth is limited. 

If surplus spring growth is not properly managed and very little of it con- 
served, the whole of the feed available from the pastures will show a serious decline 
in quality and value. 8ilag(* and meadow hay are two excellent forms of conserving 
this surplus growth. It can be said that the amount of silage and hay usually 
made from the surplus growth from the pastures is less than could be fed, wdth 
economic results, to the stock carried; very often this position may be justitiejd by 
circumstances but more frequently it cannot be justified especially on dairy farms. 

In this State meadow hay can be made and stacked relatively cheaply provid- 
ing modern methods are utilised, Avhile silage can be stored in pits, stacks, or silos 
at a very small cost per ton. It must be remembered, however, ^that a good reserve 
of both hay and silage is an insurance against bad seasons and enables the farmer 
to increase the stock carrying capacity of his farm. 

The following table shows that there has been only a very gradual increase in 
quantities of hay conserved per cow while the amount of silage conserved per cow 
has slightly decreased. These figures w’^ere obtained from the Better Dairying 
Competition which was conducted by this Department during the seasons 1931-32 
to 1935-36. 


Kesene pt'i ('u>\. 


— 


Hay. 

Sllasjo 

1935-36. 

1934-35. 

1933-34. 

1932-33. 

1931-32. 

1935-36 

1 

1934-35. 

1933 34. 

1932 ,33 

1031-32. 

1. — Average all 

zones In wet 
districts 

2. -~Average 

Zone 6 
(Narrogln) 

tons. 

ll*30 

U‘03 

tons. 

1-43 

4-45 

tons. 

1-49 

4-9 

tons. 

1-21 

2*9 

tons 

1 06 

tons. 

0-55 

ton.s. 

0-84 

3-25 

tons 

0 80 

2 8 

ton-s 

1 16 

3 3 

tons 

0 74 


1.— Becelve 80in. to eOln. in Rainfall. 2.— Receive ITin. to 25in. In Rainfall. 
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Making Meadow Hay, 

The value of meadow hay as a fodder for use, especially during the winter 
months, is gradually becoming a recognised fact for successful farming, and many 
farmers throughout the State are making a regular practice of keeping a portion 
of their pastures for this purpose. 



Ryegrass and Subterranean Clover being cut with 
a Special Divider. 

[Block hy courtesy of J> Leith Gillespie,'] 

Clover hay making often appears simple, but skill is required to obtain the 
best product, particularly when the weather conditions are uncertain. The aim of 
every farmer should be to obtain the maximum quantity of material rich in 
digestible nutrients. 


Time to Cut, 

The correct time to cut a clover pasture is when the bulk of the plants are 
coming into flower. Do not wait until full flowering, otherwise some of the 
valuable constituents of the product will be lost. 


This is shown clearly in the following table. 100 lbs. of dry matter contains 

Digestible Crude Production Starch Phosphoric 



Protein. 

Equivalent. 

Acid. 


% 

% 

ozs. 

Young Pasture, Sin. to 5in. high 

19 

68 

22*4 

Hay stage Pasture ^flowering) 

10*8 

44 

9-6 

Mature stage Pasture (dry) 

4-6 

30 

6-4 


From the above it will be seen that young clover is by far the best, but if cut 
too early the leaves are tender and the majority of them would be lost during the 
curing and carting operations, and apart from this, suffieieiit bulk would not be 
obtainable for hay. The right time to cut is when the bulk of the plants in the 
pasture are in the flowering stage. If cut later a rapid decrease takes place in the 
, valuable food constituents and the hay is stemmy, relatively indigestible and some- 
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what unpalatable. It also must be remembered that late eutting weakens the root 
stocks of young perennial plants and prevcmts annual plants from making an 
aftermath of good graziiig value. 

CUTTING AND HANDLING. 

A good mower with sharp knives, dividers, and a good swathing attachment 
is essential. 

Leave each swath for a day or two to allow the exposed surface to dry 
sufficiently, after which it should be turned and left for a day lo allow the other 
side to dry. After this operation the swathes are carefully put into windrows and 
then carted into the stack, avoiding, if possible, cocking. Careful handling is essen- 
tial to prevent damage to, and loss of, the fine leaves. Given favourable weather 
conditions the hay should be in the stack on the third or fourth day after eutting. 

Rain has a considerable damaging effect on hay, and every endeavour should 
be made to harvest in fine weather, even though it may mean an early or late cut- 
ting. It must be remembered, however, that while early cutting may mean reduced 



A lieaxy crop of Subterranean (Mover is difficult to 
handle. 

\ Block ly courtesy of J. Leith Gillespie. \ 

weights of hay, it is offset to a great extent by increased afttn’inath gi'owth. Late 
cutting means a loss in value of the product, also loss of leaf mate r ial. This is 
probably better than a croj) cut at the right time and damaged by ram. 

Often the work of loading hay on to drays or wagons may Ijv co]isid(‘rahly 
lightened by the use of the ^ ‘ Tumble Sweep’ ^ as illustrated on page 276. The load is 
picked up by the steel pointed teeth and is retained by the handles and two chain'-. 
The horse is hitched by leading chains to the ends of the frame. 

The following two illustrations show the tumble sweep operating and Lippina*. 
When tipping, lift the handles a little so that the ])oints catch in tiie ground and 
the pull of the horse overturns the sweep. The stops on the handle of the tumble 
sweep grip the ground and the horse again pulls it over to swet^piiig position after 
the load has been dropped. 

It will be found if this method is adopted that a remaikably larere quantity of 
hay can be moved to a stack at one time. This sweep is inexpensive and a great 
labour saver. 

Two-horse, truck, and tractor sweeps can be obtained and have been used with 
great success. 


oo 
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6 TOOTH ONE HORSE TUMBLE SWEEP 




3 " Iron Guard 
on point of Tooth 


Le,^end . Plan ofdeltiilofOncHorse Tumble Sweep 
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Oiicliorse Tumble Sweeit being ojienited on f'lvin of Mes.srs. B.Myley Bros., 

TVnni.'irk. 



Showing tumbling action of sweep, minimising liandling the material. 
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When operating on a large scale side delivery rakes and hay loaders are in- 
valuable for facilitating haymaking operations, and will save considerable expense 
in labour. The following two photographs show the side delivery rake land hay 
loader in operation on the property of Mr. A. Hardie, “Rosedale.^^ Narrogin. 




Stacking. 

The material should be spread evenly over the stack and well tramped to avoid 
the formation of air pockets, in order to control fermentation and drying out. 

Heat will be generated and charring produced if the material is too green or 
too damp when stacked. 

during the laat few years numerous inquiries have been made for some type 
of hoist w’hich can be used for raising meadow hay or green material on to a stack 
eitlier fvom the ground or waggonj it was thought that the following particulars 
xegardi]^ the constriction of a one-horse hoist would be of value. 
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The following illustration gives full particulars: — 



Eiilargemoiit — Collar; Eye (enlarged); Hook; Pin and 

Eye; ‘‘E” Straps. 


Jieqtiirrnirnfs. 

Pnlrii . — Upiight pole 20 feet long of which 18 feet is above ground level. The 
pole "hould he at least 8 inches at the base. The arm should be at least 12 feet 
long and not less than 4 inches in diameter. The arm is attached to the upright 
pole by means of collar and swinging attachments illustrated ^above 12 feet from 
the ground level. 

Pulleys . — Four 4-inch pulleys attached as illustrated. A swivel and hook or 
grab attachment on end of hoist rope. 

Collar and Swinging Attachment . — A six-inch collar or wound wire fitted 
around the ])ole to hold "eye’’ attachment. This attachment which is let into the 
pole is made from 14in, x 2^ vin. x '%in. iron shaped as illustrated in "B’’ enlarged. 
A IJin. hole is drilled to take the hook which is made from lin. round iron. The 
end of the hook is flattened and a iin. hole drilled to take the pin which holds the 
two iron straps on the arm. The two iron straps are made of ]5in. x 2^^^in. x jin. 
iron with holes drilled through for the pin and bolts, the iron being shaped as illus- 
trated in cross section "E.” 

The photographs on the following page show a home-made hoist in action cn 
the property of Mr. W. J. Sears, Donnybrook. 

Instead of using a hook, grabs can be obtained from machinery firms for lift- 
ing the material from the waggon or ground. These will facilitate building opera- 
tions considerably. 

To ascertain the tonnage of meadow hay in a stack, it is first necessary to find 
\ the number of cubic feet in the stack. The results of a survey conducted by officers 
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of th(‘ Dairy Branch over the last two seasons indicate that the number of cubic 
feet of meadow hay iu*r ton ranges from 230 to 640 with an average of 400. The 
great variiition in cubic feet required per ton is due to four main factors, viz., Size 
of Stack, Composition of ^lalerial, Quality of Material, and Type of Material 



Stacked. The weight of stacks .snr\e>ed janged from 8 to 70 tons and the material 
stacked ranged from pure grass to i)ure clover; some of the material stacked had 
been cut late and with others hd't out too long prior to stacking. It is hoped to 
continue this survey for a few more seasons when the information obtained may 
be grouped according to the size of the stack and material stacked. 


TOXIC PARALYSIS IN SHEEP AND CATTLE* 

Stockowners are advised that the vaccine for i>rotecting sheep and cattle 
against Toxic Paralysis (Botulism) will in future be supplied through the Chief 
Quarantine Officer (General), Commonwealth Health Department, General Post 
Office, Perth, to whom applications should be made direct. 

It is pleasing to know that, as the result of further research work carried on 
by the Commonwealth Serum Laboratories, a vaccine will shortly be provided for 
which only one dose each year is required. This means that one handling of the 
animals will be necessary which will, of course, greatly decrease the expense and 
trouble of vaccination. 

The doses recommended are: — 

For Sheep — one dose of 5 c.cs. 

For Cattle — one dose of 10 c.cs. 

As Toxic Paralysis (Botulism) occurs during the summer it should be easy 
to deteimine the proper time for inoculation. Although conditions may vary in 
'iliSerieiil: districts; the best time to treat the stock will probably be about the middle 
end of October each year. 
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THE DETECTION OF BOVINE MASTITIS- 

Results of an Examination carried out to determine the Value of certain 

Colour-Test Outfits- 

11. 11. Kri.tchmak, B.Sc., A.A.C.l. 

1. Recently two fiold tost outfits for the detection of mastitis were submitted 
to this Department for an opinion reg-arding their value for the practical detection 
of mastitis. For the ])urpo!-e of this jiaper, tliey will be calh'd Test Set “A^’ and 
Test Set To determine their suitability and degree of accuracy in Western 

Australian conditions, they were used to examine a numb'r of samples of iniik. 
The same milks also were examined microscopicnlly and the findings then (ompared. 

The term “Mastitis’^ signifies an inflammation of the mammary gland or udder. 
In the mildest cases it is shown only by an increased leucocyU^ content of the milk. 
If not due to a mechanical injury, some micro-organisms also should be present in 
the udder. In seven' cas(*s the affected rjuarter or (|uarters may b(* swollen and 
inflamed. In cases of long standing, invasion of the udder tissue generally takes 
place, and hardem'd massi's of fibrosed tissue may be detected by clinical 
examination. 

The mastitis cases of create it importance are tho-iC which are caust'd by 
invasion of the uddc'r with the organism ‘ Stre])tococcns agalact ae” (smi. “Str. 
mastitidis'Di for such cases apparently never reco\er coinj)l(‘t(*ly, even though 
lieriods of apparent norm.dity are experienced, and, as the disease is infectious, the 
atfected animals an* a menace to the clean members of the herd. The majority of 
mastitis cases are of this ty]K. 

2 . — The Principle of (lu Col oar Te!<(s. 

Th(‘ tests an* based ujion the assumption that milk drawn from udder (piarters 
affected with Stre])toc()ccK' mastitis is general y alkaline in reaction, or occasionally 
very acid. One of th<‘ nu'thods regularly einployc'd by the chemist for the deter- 
mination of the acidity or alkalinity of li(|uids is to note the change of colour 
produced when the liquid to be tested is added to a solution of a suitable organic 
colour material, generally <'al ed an indicator. In the test outfits examined the 
colour reagents or indicators used were brom-thymol blue' and brom-cresol purple. 
In acid solutions broiii-th\ rnol blue is yellow: in alka me solution> it i'^ blue. In 
acid solutions brom-cresol ])Mrple is y’ellow: in akaline solutions it is blue-violet. 
Thus, if we start with one of the above indicators in the yel ow comlition and add 
an alkaline fluid to it, the colour changes to blue or blue-violet resiiectivtfiv. The 
method by which this test is carri(‘d out varies. In the Test Outfit “A” tin* indicator 
is imiiregnated in muslin cloth, and pieces of the cloth are clampi'd betw(*(‘n two 
cardboard rings. Milk from the (quarter to be tested is s<juirted direct from the 
teat through the muslin disc. Anv change in the colour of the di.se and also the 
presence of any c’o-ts on the muslin are noted. Witli the Test Outfit “B,” the milk 
is drawn direc:tly from the udder into a small test lube, the tube being filled to a 
mark etched on its side. Tin*' indicator is supplied in solution in a small bottle, and 
a quantity of it is measured out and added to the milk in the lest tube liy means of 
a small pipette like an ordinary eyedropper with a mark etched on the glass tube. 
The test tube is shaken to mix the milk and the indicator, and the resulting colour 
of +.be mixt.nr#. compared with a seriesj of standard colours printed on papier and 
kept in a hermetically sealed tube suplied with the outfit. 
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3 . — The Microscopic Examination Method. 

The testing of a herd is complicated by the fact that some animals suf^ering 
from streptococcic mastitis nl.ed the streptococci in their milk only at infrequent 
intervals. Thus, in any scheme which aims at eradicating streptococcic mastitis 
from dairy herds, it is essential to segregate animals showing a leucocytosis of the 
milk (ie,, an abnormal cell content), for the leucocytosis may be due to streptococci 
even though they were not present in the particular sample examined. 

The testing of animals for disease control purposes as carried out in thi^ 
laboratory takes the above facts into consideration. 

The selective bactericidal properties of certain dye-stuffs is well known, e.g., 
gentian violet at a concentration of 1 : 100,000 inhibits the growth of most Gram- 
positive organisms but allows the growth of most Gram-negative species. The use 
of brilliant green at a concentration of 1 : 50,000 to obtain a selective growth of 
the streptococci causing contagious streptococcic mastitis was suggested by Bryan 
and Huber (Bull. Inst. Past. Rev. et Anal. XXXIII., p. 1112), and is used in this 
laboratory. 

Sterile bottles, with a mark to show the level reached by approximately 50 mis 
of liquid, are used as sample bottles. 5mls. of an ^^aged” solution of brilliant green 
is added to each bottle, the addition being carefully made to maintain sterility. The 
^^aged’^ solution of brilliant green is prepared from Grubler’s dye and sterilised 
distilled water prepared in a still fitted with a block-tin condenser. The concentra- 
tion of dye in the solution is 1 : 5;000. The solution is kept for at least 2 weeks 
before use. 

Before collecting the milk sample three of four streams of milk are discarded. 
The bottle is then filled to the 50 ml. mark. Separate samples from each quarter 
are taken and all precautions to avoid the entrance of extraneous organisms are 
observed. 

The samples are incubated overnight in the 37® C. incubator. The time of 
incubation is about 18-20 hours. 

Smears are then prepared for microscopic examination according to the method 
used for the ‘‘direct count,” as described in Journal, Dept. Agric. W.A., XIV., 
March, 1937, pp. 65-73, Leaflet 504. 

Samples showing the presence of leucocytes and long chain streptococci are 
classed as “mastitis positive.” Samples showing leucocytes in excess of 100,000 
per ml., but no streptococci, are classed as “mastitis doubtful.” Samples showing 
no streptococci and having a leucocyte count of less than 100,000 i)cr ml. are 
<5lassed as “clean.” 

Jdemlts of Previous Tests. 

The colour test i)rinciple for testing for mastitis is by no means new having 
heen suggested by Van Slyke in 1919. 

Reports of comparative tests using this principle and other methods for the 
detection of mastitis have been published at various times in the literature. The 
following two abstracts are typical and indicate the results which have generally 
1>^n obtained. 

» 1. Taken from the Journal of Dairy Science^ XVII., No. 4, April, 1934, pp. 
281, e$ seq. 

“ . . . The hydrogen ion concentration ” {Le , the degree of acidity) 

^ifkppeito to be pddriy suited to the detection of sub-clinical mastitis. Occasionally 
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.... the milk from a diseased udder actually is more acid than normal; generally, 
however, the hydrogen ion concentration is less in milk from diseased udders’^ (i.e., 
is more alkaline). “In sub-clinical mastitis this difference frequently is so small 
as to be impossible to interpret. In acute mastitis the milk general'y is alkaline; 
however, it is usually so abnormal in api)earance under these conditions that there 
is no necessity for clinical identification. The hydrogen ion concentration has limited 
merit as a clinical method for the det(»etion of mastitis because the variation in 
reaction between milk from normal udders and udders showing sub-c inical mastitis 
is neither consistent nor wide enough in range to permit accurate interpretation.^’ 

2. Taken from the Journal of Dairy Science^ XX., No. 7, July, 1937, pp. 443, 
et seq.: “An analysis of nearly 7-0()0 comparative tests leads to tlie following 
deductions ; — 

The bromthymol blue test det(‘cted only 21.1 per cent, of the samples taken 
from quarters known to be infected with mastitis. 

On samples taken from cows diagnosed as free from mastitis the liromthymol 
blue test gave false readings in only 1 6 per cent, of the cases. 

If the bromthymol l)lu^" test is positive, there is a 92.7 per cent, chance that 
the cow will be found positive for mastitis on further examination. 

If a bromthymol blue test is negative, there is a 55.2 per cent, chance that the 
cow is actually negative, and hence a 44.8 jn»r cent, chance that the test is false.” 

Results from the Tests carried out locally. 

1. — Tests carried out v'fth the “A’’ test outfit: i.e., the discs of muslin impreg« 
iiaied with bromcresol purple. 84 sam]>les only were examined, after which 
it became obvious that there was little point in carrying out further tests. The 
first three Jets of milk from the quarter were discarded and the next j)assed through 
the muslin disc. 

The colour of each muslin disc as judged by a chemist, a veterinary officer, and 
the farm manager, turned a light but distinct blue colour with the exception of 
one disc which turned a deeper blue colour. In the case of the sample which pro- 
duced the deeper blue colour, the milk was so abnormal as do look like a light 
brown jelly. Clots were obsen^ed on no other discs. 

At the time of taking the samples for the colour test, duplicate samples were 
taken for bacteriological examination in the laboratory. Upon examination the 
following results were obtained : — 

Ten samples gave definite indication of streptococcic mastitis. 

Nine samples were abnonnal but the cause of the abnormality was not 
determined. 

Sixty- five samples showed no evidence of any infection. 

An examination carried out by Mr. E. F. Twaddle, M.R.C.V.S., Veterinary 
Surgeon attached to the staff of the Veterinary Branch of this Department, showed 
that the 10 quarters which gave a positive reaction, also showed clinical evidence of 
infection. 

The blue colour produced in all cases where no mastitis was pre.sent may have 
been caused by at least two factors. The indicator material may have deteriorated 
from age or through storage in unsuitable conditions. The more likely explanation, 
however, is that, due to the large surface exposed to the atmosphere, the discs 
absorbed an alkaline vapour, such as ammonia which is produced by rapid bacterial 
decomposition of organic matter in hot weather. It should be mentioned, however, 
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that the dairy premises where the test was carried out were very satisfactorily 
cleaned. 

2. — Tests carried out ivith the “R” outfit, i.e., a g:iveii volume of dye solution is 
added to a given volume of milk in a test tube: 

One hundred and four samp’es were examined and the results obtained indi- 
cated that further tests would be of little value. 

As in the previous test, the first threi* jets of milk from each quarter were 
rejected. The tubes were tlieii filled to the mark and the indicator solution added. 

Forty tests were made in this way. Thirty-six samples gave a negative test for 
mastitis; i.e., the colour of the solution did not show the necessary colour change, 
and four samples gave the ‘‘doubtful” indication, shown by a partial colour change. 
When the samples were examined microscopically in the laboratory 24 showed no 
evidence of mastitis, but 16, including the 4 which gave the “doubtful” indica- 
tion by the test outfit, showed evidence of streptococcic mastitis. 

A further 64 samples were collected and examined after arrival at the labora- 
tory, with very similar results: 62 gave a negative test with the colour test outfit 
and 2 gave a “doubtful” indication. Upon microscopic examination 23 samples 
showed no evidence of mastitis, but 41, including the 2 samples which gave the 
“doubtful” indication by the test outfit, showed definite evidence of streptococcic 
mastitis. Of the four tests which were carried out in the field with a “doubtful” 
indication result, two were a semi-gelatinous secretion having no resemblance to 
milk, and a third was very abnormal having many clots and pus. 

The results of these tests may be tabulated as follows:- - 


Remits obtained from the 84 Examinations carried out with the Test Set “ A.” 


Indications by the 
microscopic method. 

Indications given by the Test 
Set on corresponding samples. 

C'linieal Findings. 

10 positive cases ... 

9 positive tests 

1 strong positive 

\10 clinical cases, including 1 milk 
/ very abnormal 

0 doubtful cases ... 

9 positive tests 


66 clean animals ... 

65 positive t<’sts 



Results obtained from the 104 Examinations carried out with the Test Set “ B.” 


Indications by the 
microscopic method. 

Indications given by the Test 
Set on corresponding samples. 


57 positive cases ... 

51 negative tests 

6 doubtful tests 

1 milk very abnormal 

2 milks very abnormal 

47 clean animals ... | 

47 negative tests 



The results of these tests thus agree with the findings of previous workers that 
the eolour test (H-ion concentration test, pH test) is of little value for the diagnosis 
of streptococcio mastitis.. 

In ^ew of these results the use of colour test outfits for the detection of cows 
suffering from mastitis cannot be recommended. 



Sept., 1938.] 


JOURNAL OF AGRICULTURE, W.A. 


285 


THE CONTROL OF MUSSEL SCALE 

(Lepidosaphes ulmi L.) 

By H. R. Powell, B.Sc. (Agiic.), 

Horticultural Adviser. 

Mussel Scale is a common X)est of the apple, althonn:h it is not necessarily 
confined to this host. In most orchards its presence can be detected on ^Tates” 
and Jonathans’’ — varieties to which the scale shows a somewhat pronounced par- 
tiality. Infestation is not always slight; in fact, it can be so severe that affected 
trees have their wood literally plastered with scales. 

There is no doubt that this scale is spreading amongst the orchards in the 
southern portion of the State, despite parasitism and the winter use of red spraying 
oils. 

The purpose of this article is to give some information on — 

1. The life history of Mussel Seale. 

2. The date of emergence of larv^ae from eggs retained under the shield- 
like covering of the female scales of the preceding generation. 

3. Two methods of control that have been found to be satisfactory on 
the orchards of Messrs. E. Greenslade and S. Scott, of Mount Barker. 

1. Life History, — There appears to be only one generation of Mussel Scale 
each year, the young or larvae hatching from egges retained under the old scales 
of the females. These old scales are very tenacious and remain firmly attached 
to the bark for years. 

The larvae, light brown in colour, posse.ss legs six in number that enable them 
to move freely to portions of the tree that offer scope for permanent settlement. 
Once settled in position, usually under cover, or on the weather })rotected sides of 
the stem and branches, the object of the young scales is to literally “dig in” as 
quickly as possible. The sap sucking mouth-iiarts are inserted into the bark and 
the devitalising effect on the host is begun. 

With disuse the legs atrophy, and on the outer surface of the body a scaly 
secretion slowly forms into a hard protective covering, that ])ersists long after 
the insect has completed its life cycle. 

The female scale, after several moults, is at maturity darkish grey in colour, 
slightly curved and elongated, with the widest portion at the distal or jiosterior 
extremity — hence the derivation of the name “Mussel.” 

The male scales, however, are by no means as conspicuous, being much smaller 
and lighter in color. They give rise eventually to winged forms that fertilise the 
females and shortly afterwards die, through imperfect develo})ment. 

The eggs then mature under the female scales. 

2. The Determination of the Date of Emergence of Larvae. — The most vul- 
nerable period in the life cycle of all scale insects is that extending from the 
hatching of the eggs, or from the birth o-f living larvae, as with some scales, viz., 
San Jos(% to the period before the formation of the hard shield-1 ikc covering, when 
their bodies are devoid of protection. 

To determine the time of hatching, weekly visits were made to Mr. E. Green- 
slade’s orchard from the beginning of October, 1937, to December, and it was not 
until the 10th of the latter month that maximum emergence was noticed. The 
newly hatched scales were present in large numbers, taking up permanent positions 
on practically every available portion of twig, branch and stem. 
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3. Control. — (a) As the customary use of Red Spraying Oil had failed to 
check the scale on Mr. Greenslade’s property, it was decided that a Lime-Sulphur 
Spray should be substituted. This was applied on the 20th September at a 
strength of 1:12, care being taken that the trees were well covered; one ^^ates^^ 
heavily infested wns lelt unsprayed as a control. 

For a consid< cable time the sprayed trees appeared to be unadected by the 
spray. The olil scales, when scraped away with a knife, contained eggs that 
appeared to be \ fresh vie.Iiie eondition — ^in every way comparable to those found 



The Oyster Shell Scale; a, female scale from below, showing eggs; b, same from above; 
c, female scales; d, male scale; e, male scale, enlarged. 

{After Dr. L. 0. Howard.) 

on the unsprayed tree. From the beginning of December, however, young scales 
began to appear on the unsprayed tree, but on the sprayed trees, even well into 
February, no live scales could be found. 

Thus, it can be stated that lime-sulphur at a strength of 1:12, applied in the 
third wpek of September, exerts a complete control over Mussel Scale without 
damage to the tree* 
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Control (6)» Having determined the time of emergence of the young scales 
it appeared that the use of a White Oil Spray at this period would prove satis- 
factory. 

Accordingly, the unsprayed tree on Mr. Greenslade’s orchard was sprayed 
with White OU at a strength of 1:40 on the 10th December, and on Mr. Scott’s 
orchard two Yates” very heavily infested with Mussel Scale were sprayed a week 
later with White Oil at strengths of 1:40 and 1:60 respectively. Care was taken 
that every portion of the trees was covered by the spray. 

On subsequent visits it was impossible to locate any live scales on the sprayed 
trees, thus showing that the control of Mussel Scale by White Spraying Oil at the 
strengths used was very efficient. 

It is quite possible that weaker concentrations of White Oil, combined with 
Nicotine Sulphate, will prove effective in exerting a control, not only for Mussel 
Scale, but for Red Spider and Bryobia Mite as well, if used during mid-December. 
Next season steps will be taken to test this. 

CONCLUSIONS. 

1. Mussel Scale, if left unchecked, has a serious devitalising effect upon 
infested fruit trees. 

2. Maximum emergence of young scales occurred during the middle of 
December in 1937. 

3. Effective control consisted in spraying with 

(a) . Lime Sulphur 1:12 during the third week of September. 

(b) . White oil 1:60 during the middle of December. 

WARNING. 

1. Lime Sulphur should not be used at the strength stated if the spurs are 
bursting, otherwise serious damage will result. 

2. As hot weather may be expected during December it is necessary that cool 
days be chosen for the application of White Spraying Oil. 
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FOURTH INTERNATIONAL GRASSLAND CONFERENCE* 

Tte report of the Fourth International Grassland Congress held in Great * 
Britain from July 8th to 23rd, 1937, indicates that 450 delegates from 37 countries 
were in attendance. 

Under the presidency of Professor R. G. Stapledon, a large range of papers 
was submitted and discussed, and the exchange of information and ideas is anti- 
cipated to accelerate the rate of grassland research in the various countries. 

Quite a number of topics of interest to farmers in Western Australia were 
considered, and the following notes give some brief outline of the more important 
of these. 

In his presidential address, Professor iStapledon emphasised that the proper 
use of grass and grassland is a matter of systems ot‘ farming and, therefore, of 
facilities. The regional survey method was suggested as the best basis of pasture 
development, and, following this survey, the use of the right strain of the compara- 
tively few species that really suit the needs of any well defined natural region. In 
considering the various factors affecting the establishment and maintenance of a 
pasture, the effect of the grazing animal was considered the most important. 

The value of legumes in pasture was referred to in very emphatic terms. “No 
grassland is worthy of the name unless a legume is at work. Make the conditions 
suitable for the legume, and manage the sward to favour the legume as well as feed 
the animal — the battle will be won.” 

The problem of management was surveyed as being threefold: — 

Firstly — How to produce grass when it is most urgently wanted. 

Secondly — ^How to farm grass not only with a view^ to maintaining but also 
to progressively increasing soil fertility. 

Thirdly — How to manage grass so that young, vigorous, succulent grass of 
maximum food value is available for the animal. 

In discussing this, rotational treatment of the farm as a whole was suggested 
as a means of maintaining and increasing pasture production. The importance of 
selecting strains to supply grovdh during the winter was mentioned also. 

Amongst the plenary x>apers the subjects discussed included grass-drying, the 
nutritive value of pasture for wool i»roduction (which directed attention to the 
necessity of investigating pastures by considering their effect on the (juality of the 
wool produced), plant breeding, and the selection of plants to suit certain local- 
ities. Klapp tendered a paper on “The Principles Governing the Value of Herbage 
Plants for Hay and Pasture” and concluded that the caiiacity for yield and after 
growth is governed by the interaction of — 

(a) amount and vigour of pasture which remains after cutting or grazing; 

(b) the duration of the rest period between two cuts or grazing periods. 
The product of (a) and (b) is certain to be quite different under mowing and 
under grazing. 

Virtanen explained the old established fact that non-legumes were benefited by 
association with legumes. He showed that recent exact work with sterile culture 
technique had demonstrated that nitrogenous compounds are excreted into the soil 
from the legume nodules and that this excretion commences immediately on the 
formation of nodules. The sequence by which atmospheric nitrogen was turned 
into products available for plant food was explained. 
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The section dealing with grass-land ecology was devoted principally to the 
development and maintenance ol‘ pasture lands in different countries, and particular 
attention was paid to range pastures and pastures in arid climates. 

The most important papers dealing with seed mixtures were those recording 
the tendency to lighter rates of seeding in areas of lo^^'' rainfall. Two papers by 
Australians wen* submitted' — one by Whittet of New South Wales and the other 
by Grifliths Davies of South Australia. Thomas of Aberystwyth, Wales, stressed 
the importance of strain in herbage plants. Improved strains outyield ordinary 
commercial strains both as hay and pasture. How the effwiive grazing season 
could be prolonged by r(‘sting a paddock, or by conserving the feed in situ was 
described. 

A. R. Adams of Muresk Agricultural College, Western Australia, contributed 
a paper to the i)lant breeding, genetics and seed production section on ^‘The 
Strains of Subterranean Clover which are grown under Western Australian con- 
ditions.’^ 

Further interesting pai)ers to this section dealt with the dilliciilties of the 
plant breeder working with pasture types. It was suggest(*d that, while the best 
indication of productivity is to be found in the height of the plant, its- d(*gree of 
lead ness and tillering, the elimination of individuals has to be based on other more 
readily distinguishable characters such as early ripening, resistance to dist'ase and 
frost, etc. In considering s(*ed production from pasture grasses, it was stated that 
very leafy strains had in their favour— (1) greater ])ersistency, although combined 
with lower seed yields })(*r acre; (2) the threshed straw is of bettor feeding value 
than the straw of hay types. 

Methods suggest(*d to overcome the disabilities of pasture strains in relation 
to seed production were: — 

1. The selection of deep fertile* land in a suitable climate. 

2. Sowing the seeds, exee])t those of Rye Grass, in wide drills without 

cover crops. 

3. Adecinate manuring. 

4. Mechanised cultivation and harvesting. 

5. Weed suiipres^ion by the use of chemicals. 

The difiicultios of harvesting of clover seed, and the incidence of pasture }>ests 
were also discussed. 

The fertility of the soil and the manurial rccjuirements of grassland ]>rovoked 
a series of valuable contributions. 

The influence of a deficiency of phosphate in contributing to mineral doHciency 
diseases in live stock was ref(}rrod to by Hanley who traversed the results of experi- 
ments at Cockle Park into the rie(»d for lime and phosphate in grassland impro^e- 
inent. 

A contribution on the manuring of grassland in arid regions was made by a 
delegate from Hungary. Tic reported that farmyard manure was loss valuable on 
grassland than on arable land, but this was possibly explained by the higher humus 
content of the grassland swards. The conclusion was that no material improvement 
could be expected as a result of manurial treatment alone. The aeration of the soil, 
a deeper crumb structure, and the conservation of winter moisture were considered 
to be of more importance. 

Further papers reported the success attending regular manurial treatment of 
pastures principally using phosphates. The ratio of potash to nitrogen in assisting 
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growth and protein production in a pasture was discussed also. The advantages 
gained by the use of nitrogenous fertilisers were presented in papers from Sweden, 
the Netherlands, and Germany. In the latter paper the prerequisites necessary for 
the economic use of nitrogenous fertilisers were suggested to be : — 

1. Suitable regulation of the water table, 1 to 1.2 metres being suggested. 

‘2. Adequate humus content of the soil. 

A dense sole. 

4. The form of fertiliser to be selected acrording to soil conditions. 

5. Adequate supply of other plant nutrients. 

6. Most favourable time for application being the months of vegetative 

development. 

The nutritive value of pastures was discussed in papers presented on “The 
Chemical Changes that Occur in the Stem, the Leaf, and the Whole of Grasses 
with Advance to Maturity,” The bearing of these results in indicating the superior- 
ity of some strains over others was pointed out. 

An interesting paper by Konig of Germany dealt with the influence of dif- 
ferent manurial treatments upon the composition and value of the herbage of per- 
manent grassland. The direct and the indirect influences of manurial treatments 
were discussed. The former varies the chemical composition of the plant accord- 
ing to the fertiliser used, e.g.y the increase of protein content is produced by the 
use of nitrogenous fertilisers, while an increase of phosphoric acid, potassium or 
ealcium is brought about by the use of the element in question. The indirect influ- 
ence is brought about by the alteration of botanical composition. 

The method of determining the fertiliser requirements of soils by analysing 
the ashes of the hay crop was discussed also. 

L. I. Jones, of Aberystwyth, suggested methods of studying the comparative 
values of pastures as measured by the grazing animal. 

The subject of grass-drying in England was covered in an excellent paper by 
Roberts, who, in addition to describing the process, gave an outline of the cost of 
the method. 

Papers also were presented dealing with losses in fodder conservation, and 
the advantages and disadvantages of silage made by various methods. 

In the section devoted to the management and the economics of pasture, refer- 
ences were made to the effect of various systems of grazing. Close grazing re- 
sulted in weaker growth with the plots becoming increasingly weedy. Plots har- 
vested at intervals gave larger yiel^ than those cut at more frequent periods. Root 
studies indicated a marked reduction in weight of roots and of rhizomes where 
•the grass was cut close throughout the season. 

A paper dealing with “New Zealand Grassland” referred to the reversion of 
«own pasture to bushland where grazing and fertilisation were not carried out. 
The tendency to more simple grass-clover mixtures in sowing was stressed with 
the suggestion of a development towards a segregation of pasture types into dif- 
ferent paddocks instead of more complex mixtures in all paddocks. 

Topdressing with fertiliser is the greatest single factor in grassland manage- 
ment, while harrowing has decreased in favour. The trend towards smaller flelds 
with rotational grazing also was mentioned. 

Orr^ contributed a paper on “The Economics of Grass Cultivation” in which 
a mirvey of studies into the effect of grazing on the constituents of the sward was 
made. ^Attempts to manage the grassland so as to supply the needs of stock with- 
out allowilig^thfe award to suffer were outlined. The report concludes with papers 
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dealing: with ‘^Methods of Determining the Botanical Composition of Pastures 
and with the Size of Paddocks.” 

The publication embodying the papers contributed makes a most interesting 
and valuable source of reference to the trends in grassland research throughout 
the world, and the editor deserves congratulation on the form in which this report 
is arranged. 

An invitation extended by Dr. D. S. Huizinga to hold the fifth Congress in 
the Netherlands in 1940 was accepted. A further invitation was extended by Count 
Toleki to hold the sixth Conference in Hungary in 1943. — M. Cullity, Sen. Agric. 
Adviser. 


BEE COMBS* 

Preparation and Manipulation* 

By H. Willouohby-Lance. 

Next in importance in the production of honey to the stocking of hives wnth 
pure bred bees of a good strain, is the provision of good combs, and the careful 
and intelligent arrangement of them in the hive. Very often this is overlooked by 
beeke»epers, either owing to lack of knowledge or carelessness. 

The invention of the movable frame and wax foundation and the centrifugal 
extnictor during the last (*entury entirely revolutionised beekeeping, and enabled 
beekeepers to regulate the rearing of brood, reduce swarming, and produce larger 
cro])s of honey ; and the scientist to study with exactitude the economy of the hive. 
The days are past when at the end of the season the beekeei>er, to obtain the crop 
of honey, had to either destroy the bc^es or drum them into another skep or box, 
( ut out the comb, and sej)arate as far as ])ossible the brood comb from the combs 
of honey, which were crushed and often contained small quantities of eggs, brood, 
or pollen. The honey was then strained; but all the straining could not rid the 
honey of the flavour of the brood and pollen. 

Present-day methods arc absolutely hygienic, as anyone can testify who has 
witnessed the removal of honey from the hives, and its extraction and preparation 
for the market. 

Frames , — (lood combs can be used for many years for brood rearing, or the 
storage or honey. To obtain these a good pattern of Root Hoifman or other stand- 
ard self-spacing frame should be used, and the Victoria pattern with square sides 
is recommended. 

There are four sizes of standard frames at present in use in Australia. These 
are similar to those generally used in America. The dimensions of our frames, 
however, are dilTerent from those generally used in Britain. All four sizes are of 
the same length, that is 19 inches long, wdth projecting tags for suspension in the 
hive, the only difference being in the depth. The standard size is 9i inches deep, 
and is generally used by all the large beekeepers for both the brood chamber and 
the supers or honey chambers. The three-quarter depth or W.S.P. Frame, which 
is 7J inches deep, has only come into use recently and is favoured by some bee- 
keepers as it allows more gradual expansion of the hive for brood rearing or stor- 
age purposes. 

The Bolton or Ideal Frame is 5| inches deep and was originally introduced 
for the same purpose as the W.S.P., and for controlling swarming by Bolton’s 
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method of reversing the combs. The half depth is inches deep and is intended 
for use as a super for honey storage when the flow is not heavy enough for the full 
depth frame. The advantage of using this frame for storage as against the Ideal 
or W.S.P. is that the standard extractor will take two frames in th(‘ place of one 
standard full depth; whereas it will only take one Ideal or W.S.P. 

Another important recent UkSg for the half depth or Ideal Frame is to place 
a box of these full of honey on the hive as a food chamber for the winter and spring 
brood rearing. Colonies with food chambers are ensured against starvation and 
come out stronger and start brood rearing earlier than those with a scarce supply 
of honey. 

Foundation . — All frames should be strongly wired and fitted with full sheets 
of foundation. The onl^^ exception is where swarms are hived. These may have 
starters instead of full sheets, as swarms arc in a condition for comb building and 
invariably build worker comb in the first instance. The practice, however, is ques> 
tionable, as some bees arc bad comb builders and do not always build siraight 
combs, and sometimes, even when foundation is given, bush bees that are us(*d to 
building comb just as they please in hollow trees, will make a bad .]ob of it. 

There are three important reasons why full sheets should be used : — 

(1) Experiments have jiioved that bees consume from 12 to Ki lbs. of honey 

to make one pound of wax, therefore, for every pound of wax founda- 
tion supplied, the bees will store an extra 12 to 16 lbs. of honey. 

(2) By giving a straight full depth vertical foundation, the bees will build 

thereon in the right direction, and fill the frame with a straight good 
comb, so that any comb can be removed without cutting or breaking, 
as required by the Bees Act. 

(3) As the foundation is embossed with the bases of worker cells, the beeis 

will build all, or nearly all 'worker comb. If only starters are given, 
the bees just before swarming time, and often when there is a honey 
flow on, will frequently build drone instead of worker comb. Then 
wlien the queen lays eggs in these cells, she will lay drone eggs, and 
hundreds, or even thousands of drones will be hatched instead of 
workers, and the honey crop will be much reduced. 

It will, therefore, be obvious that it pays well to use full sheets of foundation. 

Wiring . — There are several methods of wiring. Three of the most general are 
illustrated herewith. Fig. 1 with four parallel wires is the simplest, and probably 
the most general, and is adapted for electrical embedding, whereas the other two 
have to be embedded with a warm spur wheel. Frames as purchased usually have 
four small holes drilled in the end bars ready for the wire. Two small tacks should 
be driven half home, one near the top hole and one near the bottom hole of one end 
bar at Nos. 1 and 8. Now take the reel of wire, which should not be of smaller 
gauge than No. 28 B.W.G. — unless the new non-stretching wire is used — ^when No. 
30 will be quite strong enough. This wire is now obtainable from suppliers of 
bee requisites. 

Thread the wire through the holes and twist the end round the tack; drive it 
home; stretch the wire until it twangs like a musical instrument; twist round the 
other tack and drive home. When fitting the foundation, the frame should be 
placed upside down and the foundation threaded between the wires, |po that the 
wires are on alternate sides of the foundation, which must now be secured to the 
top bar. If an electrical embedder is used, contact is made at each end of the wire 
for a few seconds until the wire is warm and sinks into the wax. If a spur wheel 
embedder is used, this i|S heated in a flame and run along the wire quickly and 
evenly |ind presses the wire into the warm wax. 
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The wiring of Figures 2 and 3 is similar, but the method of threading varies, 
as shown by the numbers. Some beekeepers use No. 2i6 galvanised iron wire for 
wiring Fig. 3, which makes a very strong comb not liable to break in the extractor, 
but the bees sometimes object to the thick wire and eat away the wax along its edge. 

For Ideal or Bolton frames, or for half depth frames for supers, two cross 
wires are usually sufficient. For W.S.P. frames, which arc used for both brood 
chambers and supers, three cross wires should be used. 



Fig. 1. 




Fig. 3. 
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Fitting Foundation, — There are several methods of fixing the foundation to 
the top bar. 

Wedge and groove frame. — With the wedge and groove pattern of frame, the 
foundation is inserted in the middle groove, and the wedge pressed or tapped firmly 
into the side groove, so as to press the middle strip tight against the foundation. 
The objection to this method is that the grooves are harbours for wax-moth, which 
burrow into them for the purpose of pupating, eating away the wood to make their 
cocoon. 

Single wedge frame . — With this pattern the wedge is removed from the bar 
and the foundation inserted; the wedge is then turned upside down, and replaced 
in the bar, and pressed firmly against the foundation. Four or five thin nails are 
then driven in, in a slanting direction through the wedge, to hold it tight against 
the foundation. In this pattern there is not much opportunity for the wax-moth 
to do damage. 

Mounded comb guide is another pattern, very little used, and I do not recom- 
mend it. 

Single groove. — This is probably the bcvst type to use. The foundation is in- 
serted into the groove and hot wax run along both sides of the foundation. This 
fixes it firmly into the bar, and there is then no possibility of the foundation falling 
away from the bar Avith the weight of the bees, as often happens with the wedge 
and groove, and single wedge, unless the beekeeper is careful to make a firm job. 



For Embedding the Wires, — A board ^iin. thick should be made so as to fit 
easily into the frame. This is placed on the bench, and the frame placed over it, 
so that the foundation lays on the wood ; the spur wheel can then be run along the 
wire without breaking the foundation. When using an electrical embedder, it is 
advisable to place a similar board, with a weight thereon, on top of the founda- 
tion, to press the wire on to the foundation before making the electrical contact. 

Wired Foundation, — The wiring of frames and fitting of foundation’^ is one of 
the beekeepers most tedious jobs, and is a comparatively slow process. Much 
thought and time have been spent by inventors to improve the strength of combs 
ahd the saving of time; such as aluminium foundation and other substitutes for 
wax, bat none has been adopted to any extent. Two of the latest are three-ply 
foundation and wired foundation, both of which are being used to a large extent 
in America. The three-ply foundation is made of three very thin sheets of wax, 
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the centre one being of vegetable wax for strength, and the two outer ones of 
natural beeswax. This is used and fitted in the same way as ordinary foundation. 

The wired foundation was first made by Dadant & Sons, U.S.A., and is now 
also made in a slightly different pattern by Pender Brothers, N.S.W. I have tried 
the Dadant foundation, which is used in special frames with slotted bottom bars, 
and find that it does away with the tedious wiring and embedding and saves about 
75 per cent, of time. The combs drawn out by the bees are as perfect as one could 
desire — working cells from top to bottom bar with only an occasional pop hole in 
the corners. 

The Pender wired foundation is similar, but has straight vertical wires instead 
of crimped, and the fixing to the bottom bar is slightly different, but the resultant 
combs should be as good as the Dadant, and I would strongly recommend bee^ 
keepers to give it a trial. 

The fitting of wired foundation into frames is a very easy matter. The frame 
to be used is the single wedge, or single groove. Tf obtainable, the square wedge 
is preferable to the V. type. All that has to be done is to insert the foundation 
into the frame, place the wedge into position, and nail; or in the case of single 
groove, run the hot wax into the groove. 

Building the Combs . — The next job is to get the frames of foundation drawn 
out into full combs. They may be given to either swarms or to colonies that are 
rapidly increasing in numbers, or when there is a prospect of a honey flow. If the 
swarm is small, or the bees are only increasing slowly, it is best to give only two 
or three frames of foundation at a time, because if there is only a little honey com- 
ing in, the bees often tear down some of the foundation to use on other frames. 
Also in cool weather an excessive number of frames of foundation reduces the tem- 
perature of the hive. 

Position of Combs . — Now as to the situation of frames in the hive. It must 
be remembered that the brood nest is usually in the centre and warmest place of 
the hive, and that the bees cluster thereon to hatch the brood. The outer circle of 
these centre combs contains pollen and honey, and the combs next to the brood nest 
also contain pollen and honey, being easily accessible to the young bees that have 
to feed on them to make the chyle or milk food for the larvae. Next come combs 
of honey, and lastly, if there is still room, combs in course of construction. 

Increasing the Brood Nest . — The natural place, therefore, for undrawn founda- 
tion is on the outside. However, in warm weather, when there is plenty of honey 
coming in and breeding takes place, single combs may be placed next to the brood 
nest, as this hastens their drawing out, the bees being anxious to fill them with 
brood or food. A good time to get the combs drawn out is when the spring is well 
advanced and the brood chamber full of bees, brood, and honey. It should be the 
aim of all beekeepers to get two chambers full of brood and honey before trying 
to secure any surplus honey. To do this, take a body the same size as brood cham- 
ber to use as a second storey. Now take two or three frames of brood out of the 
bottom chamber and place in the centre of the second; close up the remaining brood 
combs and place frames of foundation on each side between them and the eomb.s 
of honey, first damaging the cappings of any honey above the brood. The bees 
will then remove the honey and the queen will deposit eggs thei'cin ; otherwise there 
might be a bar of honey between the two chambers which the tiueen would not pass. 
If there is only a little honey in the brood combs placed in the second storey, it 
would be as well to transfer a comb of honey with them. Now fill up the second 
chamber with the frames of foundation, and close up. If the season is good, and 
the queen young and of a good strain, it is surprising how quickly she will fill the 
two chambers ready for the main honey flow, when a further one or two bodies may 
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be placed on top. No excluder will be needed if the beekeeper manipulates the, 
frames in the two lower chambers correctly, as the queen seldom climbs to the third 
storey unless overcrowded below. 

Manipulation of Combs , — In the manipulation of hives with old combs, tbe^ 
dark worker combs should always be placed in the centre where the brood nest is, 
and any drone combs on the outside next to the walls of the hive, as this is the 
last place the queen will lay in, unless, of course, drones are required for mating 
purposes, in which case one or two such combs should be placed in the centre. 
Drone combs may also be placed in the supers for the storage of honey. 

Dark worker combs are also useful to place in the second storey next to the 
brood, or with a swarm that has been hived; one comb of brood and one dark 
worker comb for the queen to lay in will often prevent the swarm from absconding. 

Renewal of Combs , — The cells of combs that have been used for the rearing 
of many generations gradually become smaller, as each chrysalis leaves a thin skin 
behind it. When the cells are noticeably small, the combs should be replaced, other- 
wise the young bees will not be able to develop to their natural size. 

Badly damaged combs, or those with an excessive amount of drone cells, or 
those which have sagged and been j)aiched u]) by the bees, so that there are a num- 
ber of irregular cells that cannot be used for brood rearing, should never be placed 
in the brood nest, but should be taken away and melted down — otherwise there will 
be so much waste space where every inch is valuable, brood rearing of the workers 
will be restricted, and the tendency to swarm will be increased. 

Stretched cells on the upper portion of the combs in the lower brood chamber 
have a tendency to act as a bar to the queen in passing from one chamber to the 
other — should there be any of these, they shoiild be placed in the second chamber. 
Careful sorting and arrangement of all combs is of great assistance to the bee- 
keeper in the prevention of swarming and the storage of surplus honey. 


THE FRUIT INDUSTRY IN WESTERN AUSTRALIA- 

Geo. W. Wickens, 

Superintendent of Horticulture. 

FRUIT PRODUCTION AND EXPORT. 

It will be noted from figures given hereunder that r)8.8 per cent, of the total 
area under orchards in Western Australia is devoted to apple growing, and it will 
be realised that when, for any reason the apple crop is light, the gross fruit pro- 
duction in that season suffers to a much gi*eater extent than when any one of the 
other kinds of fruit has a crop below the average. During the past few years our 
apple trees have cropped so consistently that we began to flatter ourselves that 
growers had by up-to-date methods eliminated the bugbear of low yields, but 
“pride goeth before a fall,” and very many apple orchards in Western Australia 
during the season under review had little more than half a crop : though the situ- 
ation was saved to a considerable degree by younger trees coming into bearing and 
some good crops on old trees in certain districts. Those growers whose orchards 
are in the areas devastated by hailstone and cyclonic wind storms last year have 
had a particularly bad spin, for their trees were carrying record crops of fruit, 
much of it ready for marketing when it was destroyed by storms, and this year 
those iraes, in common with many others which missed the damage, are just having 
a rest, recuperating and getting ready for a special effort next season. I think 
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it is probable the dry seasons of ] 935-36 and 1936-37 were contributory causes to 
the partial failure in 1937-38: but in 1934-35 the ai^ple crop comprised 1,228,300 
eases: in 1935-36 1,235,849 cases: in 1936-37 though the returns show only 1,045,369 
cases there is no doubt the production amounted to 1,400,000 cases, and with or 
without dry weather it is unusual for apple trees to crop heavily in successive 
seasons, so, as stated above, they returned to normal and rested. 

With supplies to our best overseas market — United Kingdom — regulated by 
quotas on the basis of average quantity shipped during the i)receding thi*ec years^ 
period, this year’s light crop following on last year’s j)artially lost crop may, next 
year, affect Western Australia very seriously, our exports to the United Kingdom 
during the preceding years being as follow : -1936, 619,129 cases: 1937, 429,660 
cases; 1938, 337,785 eases. If the quota allotted to Western Australia is based 
on the average of the three years mentioned then we should be limited to an export 
of 462,191 cases, and if the promise of heavy crops now showing in the t)uds of 
apple trees throughout the State is fullilled, that (quantity will he greatly ))elow 
our refjuirements, as illustrated thus — 

Area under baring apple trees 1934-35, 8,617 acres ; production 1,228,300 casts 14 
cases per acre. 

Bearing area, 9,027 acres ; production 1,235,849 castes = 136 cases per acre. 

1936-37 — Bearing area, 9.486 acres; production 1.4tK),C0O cases (actual returns plus 
estimated loss) — 147 cases per acre. 

Figure's for area and ])roduction in 1937-38 are not yet available, but the bear- 
ing area will increase to at least 10,000 acres in season 1938-39 which, with a crop 
of 150 cases per acre would yield 1,500,000 cases. Markets in sight, if the United 


Kingdom (piota is as stated, are — 

(’ases. 

United Kingdom 462,191 

(Consumption within Western Australia ... ... 400,000 

Overseas markets, other than United Kingdom, say 235,000 

Total 1,097,191 

Balance on hand ... .. ^ 402,809 

constituting a very grave problem indeed. 


From particulars listed hereunder it will be seen that the quantity of pears 
shipped this year only amounted to 27,417 cases : this compared unfavourably with 
31,111 cases in 1937, and 45,785 cases in 1936: and was due in a large measure to 
export varieties being definitely on the light side in cropping. 

Table grapes showed a gratifying increase, and the number of cases exported— 
72,752 — constitutes a record for Western Australia, the largest total previously 
being 61,745 cases which were sent overseas last year, 1937. 

Oranges exported only reached the small total of 3,480 cases, and considering 
that the average annual crop is upwards of 300,000 cases it can be seen that the 
quantity exported has little effect in relieving the local market. 

Full particulars showing the quantities of each kind of fruit exported for 
the year ended 30th June, 1938, are shown hereunder. These include small quanti- 
ties shipped in the first six months of the year between 1st July, 1937, and 31st 
December, 1937, comprising 3,027 cases of apples ; 2,736 cases of oranges ; 12 cases 
of grape fruit; 138 cases of lemons; 208 oases tomatoes; 9 cases peaches; 3 cases 
apricots and 3 cases of plums. 




EXPORT OP FRESH FRUIT FROM WESTERN AUSTRALIA TO OVERSEAS MARKETS FOR YEAR ENDING SOth JUNE, 1938. 
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Acreage and Production, 

The total area under orchards for season 1936-37 (latest figures available) 
show a small increase over that of the previous year, the difference being- 647 acres, 
from 21,494 to 22,141. The main increase is represented by apple trees— 269 acres. 
Other small increases arc orange trees, 75 acres ; almond trees, 49 acres ; and peach 
trees, 45 acres. 

Full particulars of acreage and production of all fruits, including vineyards, 
for season 1936-37 (latest figures available) are as follow: — 

ACREAGE AND PRODUCTION OF FRUIT IN WESTERN AITSTRALIA. 

Season 1936-37, 

Orchaeds. 




Area. 



Kind of Fruit. 




Production. 


Productive. 

Unpro- 

Total. 




ductive. 




acres. 

acres. 

acres. 


Oranges 

2,608 

450 

3,058 

302,235 bushels 

Mandarins 

139 

41 

180 

14,981 

Lemons 

426 

73 

499 

63,085 

Other Citrus 

18 

27 

45 

1.677 „ 

Apples ... 

9,486 

3,5^') 

13,031 

1,045,369 

Pears 

864 

166 

1,030 

101,472 „ 

Ouinces ... 

85 

15 

100 

8,620 

Apricots 

607 

95 

702 

63,668 „ 

Peaches 

643 

221 

864 

67,373 

Nectarines 

161 

64 

225 

17,175 „ 

Plums 

862 

274 

l,l36 

86,593 

Bananas 

164 

85 

249 

30,151 

Cherries 

28 

22 

50 

46,950 „ 

Almonds 

283 

74 

357 

71,805 

Figs 

338 

60 

398 

39,375 „ 

Strawberries 

33 


33 

51,468 punnets 

Passion Fruit ... 

51 


51 

5,804 iiushels 

Pineapples 

10 

5 

15 * 

9,981 No. 

Other Fruit 

i 73 

3:i 

106 


Small Fruits 

12 


12 


Totals 

16,891 I 

5,250 1 

22,141 



Vineyards. 


— 

Area. 

Production. 

Table Grapes 

1,038 

58,393 cwts. 

Wine Grapes { 

1,613 

42,564 „ 

Drying Grapes 

2,474 

195,920 „ 

Not l>earing vines 

980 1 


Total 

6,105 1 

1 

29(),877 


Importation of Fruit Trees and Plants. 

Apple trees as usual bulk largely in the returns showing importation of 
nursery trees from the Eastern States; the number 33,529 being sufficient to plant 
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out 335 acres, with an additional 20,648 stocks for propagation purj)oses in the 
local nurseries. It is interesting to note a new fruit is figuring in our Jist, and in 
quite respectable quantities. I refer to the importation of 33,159 tung oil trees. 
Full particulars are as follow : — 


PLANT DISEASES ACT, 1914. 

Return of Fruit Trees and Plants Inspected at the Ports of Fremantle and Albany for Year 

ending Jmwc, 1938. 


Kind of Treet-i. 

Fremantle. 

Albany. 

Total. 

Apple 

26,461 

7,068 

33,529 

Apricot 

2,232 

99 

2,331 

Almond 

2,525 

40 

2,565 

Cherry 

690 

65 

755 

Fig ■ 

3 

8 

11 

Lemon 

3,487 

10 

3,497 

Loquat ... ... ... 

413 

3 

416 

Mulberry 

873 

3 

876 

Nectarine 

1,427 

40 

1,467 

Mandarin 

1,051 


1,051 

Orange 

9,233 

9 

9,242 

Grape Fruit 

1,035 

1 

1,036 

Peach 

6,502 

207 

6,709 

Persimmon 

105 

2 

107 

Pear ... 

3, .372 

132 

3,504 

Plum 

4,738 

99 

4,8.37 

Quince 

62 

16 

78 

Pomegranate 

25 


25 

Banana 

2 


2 

Walnut 

97 

9 

106 

Other Nut 

934 

... 

934 

Chestnut 


1 

1 

Cumquat 

72 


72 

Strawberry 

3,908 

100 

4,008 

Raspberry 

1.37 

18 

155 

Currant 

201 

24 

225 

Gooseberry 

188 

6 

194 

Loganberry 

150 

12 

162 

Apple stocks 

20,648 


20,648 

Apricot stocks 

2,000 


2,000 

Pear stocks 

3,000 


3,000 

Peach stocks 

3,000 


3,000 

Orange 

2,000 


2,000 

Tung Oil plants 

33,159 


33,159 

Ornamental 

25,974 

1,314 

27,288 

Bulbs and Roots 

472,185 

472,185 

Bulb Fibre 

21 bags 


21 bags 

Grass Roots 

1 bag 

... 

1 bag 

Total 

631,889 
+ 22 bags 

1 

9,286 

641,175 
+ 22 bags 


In returns showing the importation of fresh fruit from the Eastern States it 
will be noted that nearly twice as many cases of oranges are brought by the Trans, 
train to Kalgoorlic than are exported overseas from Western Australia. The quan- 
tity, however, 6,549 cases, is not large when one considers that annually upwards of 
390,000 cases are produced and consumed locally in Western Australia. 
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Details arc as follow: — 

IMPORTATIOV OF FRESH FRITIT INSPECTED UNDER THE “PLANT 
DISEASES ACT. 1914.” FOR YEAR ENDED 3()th JUNE. 1938. 


Kalgoorlie — 

Bananas 
Pineapples ... 
Nuts 

Passion Fruit 

Tomatoes . . . 

Orangt's 

Mandarins . . . 

Grape Fruit 

(^ocoanuts . . . 

lemons 

(^) 08 eberries 

Cherries 

Nectarines 

Plums 

f^eaches 

Strawberries 

Loquats 

Apricots 

Fremantle — 

Bananas 

Pinea]iplea ... 

Nuts 

( )ranges 

Grape Fruit 

Gooseberries 

( /’berries 

Neetarines 

Plums 

Peaches 

Olives 

( ’ape Go< )S(* berries 
Mangoes 

Albajiy — 

Bananas 
Passion Fruit 
Oranges 
Mandarins ... 
Grape Fruit 
Gooseberries 
Nectarines 
Peaches 
Loquats 

Caniarvon — 

Nil 


3,946 crates 
82 cases 
39 bags 
25^ cases 
287J „ 

6,649 
26 
77 
3 

449 

63i .. 

867i „ 

759i „ 

1,333 „ 

1,66] i ., 

6 ,, 

7 

167 


162 crates 
1,421 cases 
4,684 bags 
70 cases 
160 
480 
2,331 
44 
79i 
6 „ 

2 

!! 

3 " 


32 crnt(‘S 
1 case 

61 CHSOS 

4 


4 

1 

I 


Nil 

Total 


1 6,309 packages. 


9,422 packages. 


1 16^ packages. 

_ Nd _ 
26.S46.1 packages. 


Though Western Australia is making a sustained and promising elfort to 
supply her people with benanas there is still considerable leeway to make up, and 
the importations of fruit from overseas are mainly comprised of bananas. 
Particulars are as follow : — 


IMPORTATION OF FRESH FRUIT UNDER THE Ql ARANTINE ACT FOR 
YEAR ENDING .30th Jl^NE, 1938. 


Bananas 

Mangoes 

Mangostcens 

Pineapples 

Cocoanuts 

Nuts ... 


4,383,300 lbs. 
1,100 „ 
300 

2.100 „ 
72,400 
128,838 „ 


Total ... 


4,588,038 lbs. 
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TOBACCO CURING EXPERIMENTS AT MANJIMUP, 
SEASON 1936-37. 

A. Sharp, U.D.A., 

Tobacco Advisor. 

INTRODUCTION. 

With the object of investigating a number of curing problems which confront 
tobacco growers, and of trying out a more scientifically designed curing barn than 
had previously been in use in this State, a curing kiln was erected on the property 
of Mr. G. F. Combs at Jardee, during the 193(>-37 season, and a series of curing 
experiments was initiated. 

The size of the kiln wa,s 10 ft. 6 ins. long, 8 ft. wide and 14 ft. high to the 
eaves. This height was sufficient to a.low of four tiers of leaf being hung in the 
barn. The floor area was smaller than the usual commercial barn, but was large 
enough to ensure that th(* conditions inside it during the curing process would be 
similar to those which would obtain in a Avell-built commercial size kiln. 

The framing of the barn consisted of .3 in. x 2 in. jarrah, lined on the outside 
with corrugated iron and on the inside with asbestos-c(*ment sheets. The space 
between the linings was filled with jarrah sawdust in order to insu ate the interior 
from fluctuations of the outside temjierature. The roof was of corrugated iron 
lined inside wdth asbestos-cement sheets. The top ventilator consisted of an opening 
S inches wide running the w’hole Icrngth of the ridge of the roof. This ojiening was 
surmounted by a solidly constructed ridge-piece which could be raised or lowered 
according to the amount of ventilation required. The bottom ventilation consisted 
of two galvanised iron pipes sunk in the floor, running direetlv beneath tli(‘ beating 
flues, and connected at either end to the outside air by elbows, the mouths of which 
could be c osed or opened to any desired degree by shutters. An opening half an 
inch wide along these i)ipes, just under the flues, caused the incoming air to be 
thoroughly heated lad'ore eorning in contact with the leaf in the barn. Tlic heating 
system consisted of a brick firebox outside one coriuT of tJie barn, conm'cted to an 
eleven-inch diameter sheet-iron flue ])ipe running round three sides of the* barn 
and leading to an exterior ehimney. 

This barn, when put into operation, gave exccflemt results ami pro\ed to be 
exti'ernely economical in firewood. The* geuieral design has since* been copied by 
a large number of growers and has gi\en ge‘m*ral satisfaction. From the ])oint of 
view of demonsl rating the suiieiiority of a seie'iitifically designed kiln over the 
rather crude ty])e previemsly in general use in this State, this barn has amply 
justified itself. 

SCHEME OF EXPERIMENTS. 

1. The first point on which information was desired was whether the relative 
humidity of the atmosphere in the curing bam could be kept sufticicntly high 
•during the yellowing process without the introduction of steam. Theoretically, the 
moistun* given off by the leaf itself should be sufficient for the purpose, but some 
experienced curors maintain that the introduction of additional moisture, cither 
in the form of low pressure .steam from a boiler or by placing wet bags on the 
warm flue pipes, is beneflcial. On the other hand, the writer’s own observations 
^ad led to the suspicion that the excessive use of steam was responsib’e for a 
considerable amount of ‘^sponging” of the leaf during the fixing of the colour. 

2. The second point which it was desired to investigate was the relative merits 
of fast and slow curing. The rate at which the temperature and ventilation of the 
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barn eaii be increased during the fixing of the colour is a matter on which some 
doubt exists. Generally speaking, very slow increase of temperature tends to 
increase the amount of sponging in the leaf, while some curers maintain that fairly 
rapid rise of temperature with corresponding increase in the amount of ventilation 
spoils the texture of the finished product. 

Arrangements were made to purchase mature, uncured tobacco leaf from 
Mr. Combs as required. It is desir(»d here to express appreciation of the assistance 
which Mr. Combs rendered during the course of the experiments. In all, four 
barns of leaf were cured during the season, the first two being devoted to investi- 
gating problem No. 1, and the others to problem No. 2. 

The 1936-37 season was an exceptionally hot and dry one, and as a result, a 
good deal of damage had been done to tobacco crops generally by scorching, 
rendering the leaf harsh and more than usually difficult to cure. The leaf purchased 
from Mr. Combs was of the “Hickory Pryor^’ variety, of heavy body, and a propor- 
tion of it showed signs of scorching owing to the harsh cdimatic conditions under 
which i1 had been grown This damage became progressively worse as tin* curing 
season advanced. 

The fol'owing are the details of the ex])eriinents and individual cnrev:- - 

E.rppriment No, 1. 

To determine whether iIk* amount of moisture given otT by th(‘ leal* during the 
colouring process is sufficient to keep the humidity in the barn sufficiently high to 
allow this process to proc(*('d normally, or whether the artificial addition of moisture 
is beneficial. 

Cure So. 1. — The leaf was picked from 6 a.m. to 9 a.m. on Tue>day, 2nd 
Fcbniary, 1937, strung on the sticks during the day, the barn being filled and the 
cure started by 5 p.m. The yellowing ])rocess was commenced at a ((‘inperature of 
87 deg. with ventilators c'osed The temperature was raised very graduallv until at 
4 p.m. on the following day (Wednesday) it stood at 105 deg. During this time 
the wet and dry bulb tli(‘rmometer readings showed a difference of .3 deg., indicat- 
ing a relative linmidily of about 88 per cent., which was maintained without the 
use oi* added moisture. Bv 7 ]).m., 26 hours after commencement of the cure, the 
tem])eraturo was 112 deg. dry bulb, with wet bulb S deg. lower. At this stage the 
loaf was a iiah* pea-green colour, and the top ventilator was op(‘ned slightly. From 
then on the temperature was gradually raised and ventilation increased until at 
10 pm. on the following day (Thursday) it stood at 135 deg. with ventiiabirs full 
open. The web of the leaf was dry by 5 a.m. on Friday and the temperature was 
then gradually raised to 160 deg. and kept there until 10.30 a.m. on Saturday when 
the midribs were dry and the cure completed. This cure took 89^^ hours to 
complete. By the following morning the leaf had conditioned sufficiently and was 
removed from the barn and bulked away. 

Cure No. 2. — The leaf was picked on Monday, 8th February, 1937, from 6 am. 
to 9.30 a.m., strung on the sticks during the forenoon, the barn being filled and the 
cure started by 1.30 p.m. The temperature during ycdlowung w’as kejd as nearly 
as possible the same as in the previous cure, but from the b(*giiming of the* cure 
until half an hour after midnight on Wednesday, wet bags were placed on the warm 
fines in order to obtain as high a degree of humidity as possible. The difference 
between the wet and dry bii b readings during most of this i)eriod was not more 
than two degrees and was frequently Ie.«s than one degree, showing practically 
complete saturation of the atmosphere. The increased humidity had no effect whaU 
ever so far as accelerating tl e yellowing process was concerned. The top ventilator 
was opened slightly at 3 R.m on Wedn(*sday, 37y2 hours after commencement of 
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curing, and from then on the cure followed the same lines as No. 1. The cure was 
completed at 10.30 p.m. on Friday, 12th February, having taken 106 hours. Owing 
to the very hot, dry weather prevailing, some difficulty was experienced in getting 
the leaf to condition sufficiently to bulk, and it was not until Sunday morning that 
this operation was completed. It will be noted that this cure took 15 J hours longer 
to complete than did cure No. 1. This was due partly to the fact that yellowing 
was carried on longer in an endeavour to eliminate more green from the leaf and 
partly to ensure that a few very thick fleshy midribs were thoroughly dry. 

The leaf from these two cures was bulked side by side in a small shed kindly 
made av ailable by Mr. Combs. The bulks were examined on 14th May during damp 
weather, and were turned to allow of the absorption of a little extra moisture to 
facilitate handling during grading. 


RESULTS OF EXPERIMENTS 1 AND 2 COMPARED. 

The leaf was graded during the first week of July into six grades, 
following are the gradings of the fwo cures: — 


The 



( 'lire 

No. 1. 

Clin* 

No. 2. 


Weijsht m Ib.s. 

of Total. 

Weijiht i»i Ibh. 

% ot Total. 

Grade 1 

Hi 

4.77 

i 

0.32 

Grade 2 .. 

\ 37 

20 73 

m 

0.78 

Grade .3 

: 4s 

20 80 

02 

40. (K) 

Grade 4 . . 

1 44 

24 t)o 

32 

20.04 

(inide 5 

! H ’ 

3 . 30 

in 

9.08 

Grade 0 

1 3."> 

10.00 

3.*> 

22.58 

Tot.d 

-4 

X 

100.00 

j lf)'> 

100.00 


Grades 1, 2 and 3 were classed as “Bright Mahogany,” Grade 4 as “Inferior 
Bright,” Grade 5 as “Mixed Low^ Grades,” and Grade 6 included all leaf showing 
the least tinge of green. 

A study of the above figures reveals that 25.5 per cent, of the leaf from cure 
No. 1 wa.s placed in the two top grades as compared with only 7.1 per cent, from 
cure No. 2. It is difficult to estimate just how much of this loss of brightness in 
cure No. 2 was due to the method of curing and how much was due to an extra 
week^s exposure of the leaf to the extremely unfavourable weather which was 
experienced at the time. The result, how^ever, would appear to indicate that the 
application of artificial means of saturating the atmosphere of the curing bam 
does not accelerate the yellowring process and does not cause any increase in the 
proportion of bright leaf. It is quite possible, hore^er, that this conclusion may 
have to be qualified somewhat, inasmuch as it applies to a curing barn which was 
carefully built so as to prevent as far as possible the escape of moisture-laden air 
and its replacement by drier air while the ventilators were closed. It was found that 
a relative humidity of about 88 per cent, oould be maintained without difficulty in 
the experimental bam during the initial stage of the cure. There is little doubt 
that comparatively few grower’s bams with bag walls would be capable of main* 
lining such a high degree of humidity without the application of extra moisture. 
This experiment has shown, however, thai a relative hwmidity of the order of 88 per 
cent, is finite sufficient for normal colouring of the leaf, and that complete saturatipn 
of the aimoephere is neither necessary nor desirable. 
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Experiment No. 2. 

This experiment was designed to determine whether fairly rapid raising of the 
temperature, together with ample ventilation, during the process of fixing the 
colour, gives better results than very gradual increase of temperature and 
ventilation. 

Cure No. 3. — The leaf was picked between 6 a.m. and 9 a.m. on Monday, 15th 
February, 1937, and was strung on the sticks during the day. The barn was filled 
and curing started by 5 p.m. The yellowing of the leaf was commenced at between 
80 and 90 deg., the temperature being gradually raised to 100 deg. in 24 hours. 
No moisture was added to the barn. The leaf was sufficiently yellowed by 7 p.m. 
on Tuesday, 26 hours after curing had commenced, and the top and bottom ventila- 
tors were then opened very slightly. Temperature was then raised very gradually 
and ventilation increased vei’v gradually until 5 p.m. on Wednesday, 48 hours after 
commencement of curing, temperature was 125 deg. and ventilators full open. 
Slight signs of sponging were observed during this period. The temperature was 
135 deg. and the web of the leaf dry at 9 a.m. on Thursday, 64 hours after com- 
mencement of curing. Temperature was then raised gradually to 160 deg., at which 
it was kept until the midribs were dry. The cure was finished at 4.30 p.m. on 
Friday, the total time taken being 95% hours. Trouble was again experienced in 
getting the leaf into condition for bulking, and this was not accomplished until 
early on Monday morning, 22nd February. 

Cure No. 4. — The leaf was picked between 6 a.m. and 9 a.m. on Tuesday, 23rd 
February, 1937, and was strung on the sticks during the forenoon. The barn was 
filled and the cure started by 2 p m. Yellowing was commenced between 80 and 90 
deg. as in the previous cure, but was allowed to go farther before ventilation was 
begun. The ventilators were opened about one quarter full at 3 a.m. on Thursday, 
37 hours after curing had commenced, with temperature at 120 deg. Within half 
an hour ventilators were full open, and by 4.30 a.m. the temperature was up to 
126 deg. Temperature was then raised fairly rapidly to 135 deg., and by 6 p.m. 
on the same day the web was dry, 52 hours after commencement of curing. Tem- 
perature was then raised gradually to 160 deg. at which it was kept until the mid- 
ribs were dry. The cure was completed at 2 p.m. on Saturday, the total time for 
the cure being 96 hours. The leaf conditioned very slowly and was bulked away 
the following Monday morning. 

RESULTS OF EXPERIMENTS— 3 AND 4 COMPARED. 


The leaf from cures 3 and 4 was bulked alongside that of cures 1 and 2 and 
treated in a similar manner. It was graded during the first week of July and the 
following table shows the result: — 



Cure No. 3. 

(’lire 

No. 4. 

Weight in lbs. 

% of Total. 

Weight in 1 I>h. 

% of Total. 

Grade 1 




[ 2 '76 

Grade 2 

ii* 

5.74 

■54 


Grade 3 

31 

15.46 

34 

17.04 

Grade 4 

92 

45.88 

81 

40.60 

Grade 5 

4 

2.00 

! 

9 03 

Grade 6 

62 

30.92 

! 61 

;10.57 

Total 

200i 

100.00 

199i 

100. (K) 


These grades have the same connotations as in the first two cures. 
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It will be noted that there is a distinct falling off in the quality of the leaf 
obtained from these two cures as compared with cures 1 and 2. This was princi- 
pally due to the seasonal conditions experienced. All growers reported that their 
leaf became increasingly difficult to cure, and the proportion of '‘Bright^^ leaf less^ 
as the season progressed. 

It will be seen that cure No. 3 show'cd a rather higher proportion of bright leaf 
than No. 4, but it is believed that this was due more to the condition of the leaf 
when picked than to the difference in the method of curing. It was evident durinff 
the curing that there was mme liability to sponging when temperature and ventila- 
tion were increased very gradually than when such increase was comparoitively 
rapid, Thci’e is little doubt that this tendency would be more pronounced in tho- 
old type of kiln in which no jiro vision is made for preheating the incoming air. 

Close examination of the leaf during grading failed to reveal any significant 
difference in texture between the two cures. It would appear ^ therefore, that com- 
paratively rapid raising of the temperature during the fixing of the colour, combined 
with ample ventilation, reduces the risk of sponging without materially affecting 
the texture of ithe leaf. It will he observed also that slow fixing of the colour did 
not reduce the proportion of green leaf. 

It will be noted that the proportion of leaf graded as “Green” appears to be 
unduly high in all the cures. This w’as due principally to the standard of grading 
being much more strict than is usually th(* case in commercial grading. Every leaf 
with the slightest tinge of green was placed in this grade although quite a large 
proportion of it would probably have been saleable. The whole of the leaf in 
Grade 6 was packed away in a wood(*n case and will be examined and regradedj. 
after twelve months storage. 


CARE AND FEEDING OF CHICKENS* 

(G. D. Shaw.) 

The problems of mating and incubating are so many that they can only be 
overcome by experience, but the beginner can care for and manage suc-cessfully a 
fiock of chickens should he pay strict attention to the details. When we leave the 
broody hen to hatch and mother the batch of chickens our only problem is to see 
that the hen and her brood have sufficient food, clean fresh water and plent of grit. 
These essentials to the successful growth of the stock, should be always handy and 
the hen can then be left to herself and she will do the rearing with a minimum of 
labour and worry to the owner. It is when the chickens are hatched in the incu- 
bator or are purchased and delivered to the farm that we are likely to meet trouble 
in the rearing. The transferring from the incubator or the packing boxes to the 
brooders is a dangerous period in the life, of the young chick. 

BROODERS. 

A brooder is a device by which chickens are reared without the care of hens. 
They may be of two systems — 

(i) Cold brooders. 

(ii) Hot brooders. 

(i) ;The cold brooder is so made that it retains the heat of the chick and so- 
keeps the chi^k warm and comfortable without the aid of artificial heat 



♦Sept., 1038.] 


JOURNAL OF AORICULTURE, W.A. 


307 


(ii) The hot brooder is one which is warmed by the application of heat and 
does not depend on the animal heat of the chickens in order to give the necessary 
comfort and warmth. 

(i) Cold Brooding , — When one intends to cold brood the chickenS; care should 
be taken to see that the chicks are well fluffed out before the transfer from the 
incubator or the travelling boxes to the brooder. Always purchase a reliable make 
of brooder. Do not commit the chicks to the mercies of the home-made brooder. 
One must emphasise that the majority of home-made brooders are the inventions 
of those who are not cognisant with the requirements of the day-old chick and the 
use of these makeshifts will entail work and will cause worry and loss of chickens 
out of all proportion to the value of the fuel that has been saved. If it is the in- 
tention to make the cold brooders on the farm, a model of a proved cold brooder 
should be used as a pattern. 

The cold brooder should be designed to make provision for warmth, comfort, 
ventilation and safety from ground draughts. 

(ii) lli)t Brooders . — There are many systems of hot brooding of chickens. 

(a) First we have the small units which are used with success in e\ery dis- 

trict. They may be heated by an oil lamp which heats the air round 
the lamp and then directs the heated air into the brooder. 

(b) Secondly we have the hot water system of brooders. These brooders are 

on the sectional principle whereby the water is heated and circulated 
throughout the shed above the chicks. The shed is partitioned off so 
that the chicks can be kept in small numbers and the ages kept se])ar- 
ate. Brooders which are heated by the circulation of hot water may 
be in small units or they may be continuous in their application. 
When they are in small units the water is conveyed in pipes over 
the chicks similar to the hot air, and, when the water cools, it gravi- 
tates back to the heater. Hot water brooders have an advantage in 
that should the lamp be extinguished accidentally the heat of the 
water will be sutlicient to kei*p the hover warm for a fairly long i)eriod 
and the dangers from chilling are thereby lessened. When the con- 
tinuous hot water system of brooding is instaMed the water pipes 
are run throughout the length of the brooder house and the house is 
partitioned into the desired sections, each section being oj^erated as a 
single brooder compartment It has one disadvantage in that the 
whole system must be heated even if there are only sufficient chicks 
to fill one compartment. 

(c) Thirdly, we have the battery brooder. The battery brooder is so 

named because the brooder is arranged in batteries or tiers one 
above the other. Each battery is heated with a single heat unit and 
is generally fitted with rollers for convenient movement. Owing 
to the confined nature of the battery large numbers of chickens 
can be handled in a minimum of space. 

This article is to cover the use of the small brooders and for those who 
favour the rearing of chickens in small numbers. Whilst agreeing that cold 
brooding is satisfactory in the hands of those who understand the principles, 
it is nevertheless suggested that greater success and easier management are 
possible with the use of hot brooding facilities. 

Small brooders are satisfactory when one is dealing with a limited number 
-of chickens and one can extend the use of small brooders to meet the demand 
of many hundreds. One advantage of small units is that the chicks are under 
closer observation than when they are in large numbers. The satisfactory unit 
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ts about 75 to 80 ohieks. These can be contained under the standard 100-chick 
unit. When purchasing a brooder, estimate the capacity to be 75 per cent, of 
that advertised. One can place 300 day-old chicks under a hundred brooder, 
but owing to the quick growth of the chicks, by the time they are three weeks old 
the brooder is overcrowded. 

In all brooders there is a hover and a nursery, although in many eases the 
nursery is eliminated and the shed in which the brooder is placed is divided into 
runs which act as a nursery for the young chicks. If the brooders are to be 
placed outside it is advisable to have the hover and the nursery connected in 
one unit. Brooders must be well heated, and there should be a perfect union of 
the heat, top, side, and bottom. Such fusion of heat will be obtained inside a 
shed having good ventilation, and covered with litter on the floors. Hot-air 
brooders are operated on the principle that the air is heated by an oil lamp, and 
is then directed upwards and into the hover on top of the young chicks. It is 
there diffused and in cooling falls down on the backs of the chickens and so 
keeps them comfortably warm. No matter what may be the outside conditions, 
an efficient brooder will be able to maintain an even heat inside. 

Battery brooding is practised when there are large numbers of chicks to be 
handled. These brooders are erected in blatter ies and are so arranged that the 
upper compartments contain the youngest of the chicks, and as they grow older 
they are transferred to a lower compartment. They may be heated with either 
oil or electricity. The housing for battery brooders must be on different lines 
from that required for the other types. The batteries are generally operated 
inside and the feeding also must be altered to compensate for the lack of the 
natural sunlight. Batteries may be used for the starting of the chicks, after 
which, at about a fortnight or three weeks, they are transferred to other hot 
brooder facilities or under cold brooder. Batteries may be used to grow the 
chicks until they are twelve weeks old, although this practice is not advocated 
here in Western Australia owing to the natural facilities available for the rearing 
of young stock. This article will not deal with the operation of battery brooding. 

Litter. — The brooder floor should be covered with some form of litter. Those 
who are fortunate to have a supply of clean sand can use it with advantage. The 
sand over the floor will keep the chickens occupied and the small particles of 
cracked grain will be buried sufficiently deep to grive all the exercise desired. If 
sand is not available, the use of finely cut straw is advised. One can use chaff, 
and even the use of old leaves and small cut rushes will be satisfactory. The 
main essential is to provide a covering for the floor and see that it will not be 
too deep. ALL LITTER MUST BE DRY. Any possibility of dampness in the 
litter will be the cause of trouble and should be avoided. 

The brooder itself should be placed in a position vrhich keeps it free from 
the cold ground draughts and in all cases it should be surrounded by a fence 
made out of wood or iron. A space of about eight inches should be allowed 
between the fence and the brooder. It is in this space that the chicks are con- 
fined for the first three days. Under the brooder there must be some form of 
litter and the best littler for under the brooder is clean dry sand and chaff. 
When the chicks are used to the heat and can find their way from the hopper 
to the brooder, the fence may be enlarged or one side may be taken away and 
the chicks allowed to roam. 

Generally the best means of feeding the chickens will be to have the hopper 
form one or more sides of the fence until the chicks are trained to know where 


the heat is. The hopper can then be moved further aw^ay and the chicks can 
then travel from the broodet to the hopper. The remainder of the fence acts 
breakwind gainst the ground draughts and should be kept in place until 
chickens are perching. 
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Temperature of Brooders , — The proper warmth is of the utmost importance. 
It is recommended that the temperature should be about 95 degrees, but this 
may have to be altered to meet the changing atmospheric conditions. It is never 
advisable to rely on the thermometer. The attitude of the chickens under the 
brooder is the best guide. The chickens themselves will, by their crowding or 
otherwise, inform the attendant whether the heat is sufficient or not. 

Make the chickens spread out. If there is any tendency to crowding it 
should be evident that the heat is too low, and, no matter what the thermometer 
reads, it is essential that more heat should be applied so that the chickens spread 
away from the source of heat. A common symptom of insufficient heat is the 
attraction to the chicks of the light of the lamp. Many will mistake this for 
curiosity, but the real cause will be that the chickens are cold and are crowding 
the lamp. 

Plarhifj the Chicks under the Brooder. — When the chicks arrive, or when they 
are to be transferred from the incubator to the brooder, great care should be 
taken that the chickens suffer no chill during the process. See that they settle 
down quickly. This will inform the attendant that the heat is correct. If they 
crowd the heat or huddle together, turn up the lamp a little, so that the chicks 
are forced to spread out. The brooders should be visited about five minutes after 
the chicks are placed under them and by this time they should be well spaced 
under the hover and more or less resting. When they are settled down they 
should be left and not disturbed. Under no consideration should you count the 
chi<*ks on arrival. This is distinctly dangerous. When one orders day-old 
chickens from a hatchery one is at least placing confidence in that hatchery to 
supply good chickens, therefore have confidence that the hatchery will send the 
correct number. The chickens arrive in a close box which has been filled to 
crowding, and the heat inside the box is very high. When the box is opened the 
heat escapes and the cold outside air wull strike on the backs of the chickens. 
If this striking is of long duration (long enough for you to count 100 chicks), 
those in the box will catch a chill and eventually go sick; therefore, count them 
several days later instead. 

Feeding , — It has often been suggested that the chick, when l)orn, has sufficient 
food for sustaining life for at least three days after birth (it is this advantage 
which has made possible the transportation of day old chicks over long distances) 
and that no food should be given to the chicks until th(‘ fourth day. It has now 
been proved that the chicken can be given food as soon as it can pick and that no 
hanii will come of the i)ractice of feeding chickens as soon as they are placed in 
the brooder house. Those which have arrived from the hatcheries are at least 
two days old and should be fed immediately they have settled down under th(3 
brooder. 

The feeding rations for chicks are many and varied, and it is necessary to 
give special attention to the brooder reared chicks because they are confined and 
they must live by their own efforts — ^there is no ‘‘cluck” in a brooder. 

During the first few days the chicks must lie taught not only where to find 
the heat, but also to eat and care for themselves. 

Before the chicks aiTive, care should be taken to see that everything is in 
readiness for the correct feeding and watering. In approaching the feeding of 
chickens it may be advisable to explode some of the old-time methods of rearing 
chickens, the first of which was the feeding of hard boiled eggs to the day olds. 
This is not only expensive but extremely dangerous, bc'sides which the eggs which 
were recommended for the chicks were the incubator infertiles. The incubator 
infertile eggs may or may not be carriers of the dreaded Pullorum Disease, 
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Chickens should be fed the simplest of wholesome foods. 'They do not need the 
additions of spices which are advocated by the proprietOrb of patent foods. 
When chickens are reared under natural conditions they are fed in a natural way. 
They can partake of green feed when they desire. They have access to grains and 
insects. When we are desirous of rearing as near to nature as is possible wd 
should endeavour to imitate nature in all respects. It is unnatural to confine the 
chicks within a house having all the sides enclosed. No advantage is gained with 
such confinement. All rearers of chickens should allow the chickens to have access 
to mother earth as soon as possible. If the brooder is heated properly, the chickens 
will be forced to get away from the heat and in doing so they will evenAually be 
noticed to have their heads outside the curtains of the brooder*. but their bodies 
insid(*. We have then a situation which is near to that practised -by the hen and 
her brood. When she sits down the chickens nestle under her and shortly one will* 
notice the heads showing through the feathers of the mother’s body; but keeping 
the body warm where it is wanted (over the lungs) with the head of the chick out* 
and therefore breathing fresh cool air. The same should apply to those chicks 
whicli are confined to brooder management. The heat should drive the heads out- 
side the curtains and the body should be inside the brooder. 

The chickens should also be allowed to run outside the brooder house in all 
weathers. Rain will not hurt them providing they have been educated to know 
where to find the heated brooder. If the chickens get wet they will run under a 
brooder which will dry them by its own heat. They will not then chill., When the 
broody hen is wandering with her clutch she will at times be caught in a shower. 
IL*!* chicks will also get wet, but in this case she will not ran for shelter. She will 
*Vluck” and the chicks will come to her and go under her wings. The chicks are 
wet and yet she sits in the rain and on the wet earth and di’ys them by applying 
the heat of her body where it is most required — on the lungs. One never notices 
many deaths when the hen is rearing a brood out in the open. If, on the other 
hand, the brooder is kept at medium heat and depends somewhat also on the animal 
heat of the chick to give comfort, the chick, when it gets wet, will chill before it 
becomes dry ; because the heat of the brooder is insutFieicnt to do the work. 

When feeding young chicks you are now advised to forgot the old practices 
of feeding i?[>any small meals a day. The old idea was to give plenty of small 
feeds during the day — to keep the chicks more or less hungry so tliat they would 
always bo ready for the next meal. You were advised to give manj’” mashes ajid 
. thou top off the day’s feeding with cracked grain in the litter for an eveni^^g meal. 
Plenty of work for the attendant and a system which eventually led in makipg the 
, rearing season one of hard work and impatience, neither of which was gopd for 
the well being of the stock. Now-a-days, we can depart from 'the laboriQp^ 
of olden days and make the rearing season easy and pleasurable. • 

There is no need for the many meals a day which were rationed fhe 

. attendant. One can feed efficiently on dry mash all day and the dry mash can be 
made to contain all the foods necessary for health and correct growth. One of 
the most important points to notice when feeding is to see that there is sufficient 
feeding space so that all the chicks can feed at one and the same time. 

If you are going to use hoppers you must provide hoppers large enough to 
allow all the chicks to approach the hopper at the same time. If the hopper, or 
feeding space, is restricted, it will be found that some of the chickens (the most 
miodest) will be deprived of the necessary food for maximum growth and health. 
The bullies .will always be able to get the titbit.s and the shy chick is thereflore 
started, of the necessary ingredients for its requirements in building good body and 
bone formation. 
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Jt is advisable to feed the chickens on a dry mash until they are eight weeks 
old and thereafter they should be fed a wet mash in the morning (the same as fed 
to the hens) a dry mash in front of them all day long (a mixture for their pai- 
ticular requirements), and to give whole grain at evening followed by chaffed up 
green feed. 

When feeding chickens it must be understood that each respective breed should 
be fed a ration for that particular breed. Heavy breeds will not do as well on the 
ration which is ellicient for the light breeds. We are getting back to the principles 
as stated in “How to Feed Your F'owls,” pages 465-470, Journal of Agriculture 
XITI. (2nd series), No. 4, December, 1936. Tt was there stated that we have three 
different types of fowls used for utility purposes and those three types require 
three different feeding rations. 

The same with the chickens of those three different types. The light breed 
does not need as much food as the heavy breed and it does not require as much 
protein and bone forming foods as the heavy breed. The light breed bird is to 
weigh 4 lbs. at six months and the heavy breed must weigh 5 to 6 lbs. in the same 
time. They must have not only different quantities but also different foods. It 
is therefore extremely necessary for all breeds to be reared separately, otherwise 
maximum rearing results will not be forthcoming. 

In practice it has been found that the young chick requires more protein* 
during the first weeks of life than at other periods of its existence. We must there- 
fore make allowance for this requirement. 

The foods recommended for the growing chick are bran, wheat meal, pollard, 
meat meal, buttermilk (dry), skimmed or separated milk, bone meal, oilcake or 
key meal with or without the addition of cod liver oil or pilchardine. 

If mai^.e can be bought at reasonable prices, it can be used to advantage. 
Unfortunately, maize is not generally used as a chick food in Western Australia. 
We are dependent on wheat and its byproducts. 

Meat meal is the most important ingredient of the feed. In many parts of 
the wheat belt farmers supplement the feeds with the fresh flesh of rabbits. While 
it is desirable to use all the foods abounding on the property, it should be under- 
stood that the fresh meats are not high enough in their protein content to givej 
satisfaction and the farmer must still feed a percentage of the concentrated meats 
know)n as meat meal. When one is fortunate enough to have a supply of fish meal 
available, use of this ingredient will give advantages which are unavailable in the 
other protein concentrates, but until fish meal is })rocurable in this State we must 
depend on the use of meat meals and dry milk powders. 

Milk Potvderfi . — These foods are a source of minerals and protein and should 
always be incorporat(*d in all rations whether they are for the feeding of chickens 
or older stock. We havq sev(*ral brands of milk powders and all can be used with 
satisfaction. Skim milk and liquid butter milk — these two forms of milk are often 
to be found on the farm and are recommended. Whole milk, on the other hand, is 
of little use owing to its fat content. The cream should be skimmed or separated 
from the milk before use. 

When we are using liquid milk we must remember that it is so much water 
and IS NOT A SUBSTITUTE FOR DRY MILK POWDERS OR MEAT MEAL 
CONCENTRATES. 

The use of milk in any form is a definite help in combating some of the most 
persistent troubles of chicks. 

Bone Meah — This ingredient is necessary for the building of good bone forma- 
tion and should be included from the first feed until the pullet has completed her 
growth at about 16 months of age. Recent researches have suggested that the bone 



312 


JOURNAL OF AGRICULTURE, W.A. 


[Skpt., 


meal need not be included until the chicks are eisjht weeks old but the practice 
of including it from the first meal ensures that the chickens can use it if required* 
Chick(‘ns given high percentages of both meat meal and bone meal from the first 
meal will grow taster during the first four weeks than those which are fed low 
percentages of these two meals. The rations given below include the meat; meal and 
the bone meal in average proportions. 

Oilcake and key meal are the product of the coconut after the oils have been 
extracted for foods and .soaps and are an excellent addition to the rations. The 
oil cake is pressed and must therefore be soaked before use. Tt is therefore in- 
cluded in the wet mash only while the key meal being in the form of dry grounds 
is used in the dry mash Codliver oil and pilchardine are two oils which are re- 
commended when the chickens are reared in confinement or where there is a short- 
age or absence of green feed. For Battery brooding one or the other must be 
incorporated in the mash. 

As it is the intention to advocate rearing the chickens in the open runs where 
both sunlight and green feed can be supplied, cod liver oil oi* pilchardine are not 
included in the feeds for the chickens. 

The following are the mashes recommended for day old chicks until they are 
eight weeks old: — 

For light breed.s — 

5 parts l)ran 

3 parks wheatmeal 
V 2 meatmeal 

^4 part dried milk powder 
V 4 part bonemeal 
V 2 part key meal 
or 4 parts bran 

4 ])arts pollard 
V 2 part meatmeal 

^4 part dried milk powder 
14 part bonemeal 
V 2 part keymeal 

For heavy breed chicks the meat meal and the bone meal should be slightly 
increased as follows: — 

Mcatmeat 11/16 parts 
Bonemeal 5/16 parts. 

For the evening meal, gristed grain is spread amongst the litter. If a large 
quantity of mash is mixed before the chickens are due to arrive there will be no 
rush when they do come. The hoppers can be filled from the storage bins and the 
chicks need little attention in feeding for the first week. 

The first meal should consist of dry bran placed on a .sheet of paper and the 
bran should trail towards the hopper. The chicks will follow the trail and will 
soon find the feed in the hopper, after which they can be left to their own devices. 
They will not gorge, neither will they starve if there is enough feeding space for 
all to feed at one and the same time. 

In the early afternoon they should be given cracked grain in litter whidi 
should not be too deep. Greens can be given to them as soon as they will eat of 
them. The greens should be chopped up very small at first but after the first 
weeks they will be able to tear apart the greens as supplied to the older fowls. 

Fresh water must be before them at all times. Whenever the water runs out 
take 'care to see that the chickens ^have a good crop full of food before the water 
is renewed. Exeess of water on an empty crop will cause internal disorders. 
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Shell grit and fine grit , — At all times there must be an ample supply of shell 
grit before the chickens. Some advocate that the fine shell grit be given in the 
rations, but in this article it is advised to have the fine grit in a trough where the 
chicks can partake when they desire. The natural instinct of the growing chick 
will direct it towards the grit if it can obtain the sui)ply at all times. It is not 
desirous of forcing the grit into the bird when perhaps the chick does not require 
the supply at that particular moment of feeding. 

Apart from the fine shell grit hard flint-like grit is also necessary to the health 
of the young chick. The fowl has no teeth and the means of grinding the food is 
by the strong muscles of the gizzard. In order to assist the grinding of the food 
hard grist is an advantage. Therefore have both shell grit and hard stone or fiint 
grit before the chicks at all times. Keep the chickens growing all the time and 
any that lag behind should not be graded into a younger batch hut should he culled. 
Cull from the first day. 

Culling , — When the chickens arrive they apparently show few defects. The 
hatchery has, in good faith, selected the best available as seen at the time of 
birth, but the short period which may elapse between the selection and th,e 
receipt of delivery will have an effect on the chickens. Those w^hich are not 
too strong wdll begin to show the faults at about three days. These chickens 
were never made to live long, but it has been impossible to find them during the 
fii-st few days. After a few days under the brooder it wdll be seen that some are 
not progressing as they should. They muH have a round dumpy body and the 
wings, sucfl as they are, will not be tight against the body; they will have the 
tendency to hang aimlessly. When their sisters are eating ravenously they will 
not even pick at the food; all they will do is to rush from one group to another. 
If picked up and handled they will have an empty crop. These chickens are 
soon going to die and should be culled as soon as recognised. 

As time passes, it will also be noticed that others will lag behind their 
fellows. These are further culls. If you do rear them to the laying stage, they 
will never be able to play their proper part. Kill them off as soon as possible. 

At about eight weeks old one will notice a distinct difference in the sizes 
in the flock. Few will be well behind the other chickens in size and activity. 
They will be slow in feathering, their heads will be elongated, and the eyes will 
look dull. These also should be culled. The attendant should never hesitate to 
kill any chick which will not kee]> pace with the average of the rest of the flock. 

Weaning . — ^^Vhen the chicks are growing they will need less heat we(*k by 
week, but it is dangerous for one to turn out the heat suddenly. Any reduction 
in heat must be gradual and cover a period of many days. 

If one watches closely the behaviour of the chicks under the brooder one 
will see the tendency to get further and further away from the heat. It will 
often be noticed that the largest and strongest will be sleeping outside the 
brooder at about four weeks old. Some will be even perching on the top of the 
brooder. When this hapjiens the chickens are ready to be taught how^ to perch. 

The brooders should be placed on a slightly raised platform and the chicks 
made to go under the first night. The lamp should be turned up fairly high, 
as the air coming from under will cool the brooder considerably. The platform 
should be made of a slatted floor 3 x lin. timber spaced at one inch between 
each piece. This will give an effect similar to perches closely spaced. When 
the chickens take to the brooder and the slatted platform they should be left 
undisturbed for two or three days, after w’^hich the slats are widened out nightly. 
The distance between the slats should never he wide enough for the chickens to fall 
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through to the floor. When the chicks take to the top of the brooder for the 
second time, it is advisable to then place the proper perches above the brooder. 
It will then be noticed that those chicks which had started to perch on the 
brooder will take to the perches, and at about five or six weeks the whole of 
the chickens have left the brooder and are safely on the perches without hand-^ 
ling. When the majority have taken to the perches the lights can be extinguished, 
but do not remove the brooder for a week or more until it is noticed that the 
chicks are evading the cover of the hover. If the farmer will practise this idea 
it will be noticed that the chickens are not handled from the time they are placed 
under the brooder at day old until they are caught for placing in the laying 
sheds. There may be difficulties in the way of adopting this idea when one has 
the large colony hover brooders, but the principle can be used just the same. 
In this case the perches will have to be placed at the back or on t\ie side of the 
brooder hover and the chicks attracted to the perches by the use of inclined run 
ways directing them upwards. It should never be necessary for the farmer to 
Jiandle the chickens on to the perches. If one must resort to handling, onel 
shows some fault in general management which could easily be remedied w’ith a 
little forethought. 

Feathering , — At about six weeks old it will be noticed that the light breeds will 
be feathering (|uickly, but the heavy breeds will take a few weeks longer to 
complete their furnishings. The feeding up to this stage has been dry mash. At 
eight weeks you are advised to begin with the wet mash feeding in the morning, 
dry mash all day, and you can begin to give the whole grain at evening, followed 
by green feed. The feathering of the bird is the best guide to its condition, and 
incidentally, it is also the best guide in showing you whether you are feeding 
the proper balance in the rations. The chicken at this stage is a very lively 
individual and must be using a great proportion of the carbohydrates of the 
ration for providing the energy used in its activity. You must therefore reduce 
slightly the proteins, and the simplest way to accomplish this is to reduce the 
proportions of meat meal in the rations. It is only a slight reduction, but never- 
theless it must be reduced. If this is not followed you will shortly find that the 
chickens are rushing to maturity, having neither size nor stamina. But if the 
protein is reduced slightly the stock will continue to grow without danger of 
early maturity and early laying of small eggs. We have a clear guide as to the 
proper requirements of protein from the beginning of the feathering. If the 
percentages of protein are correct, the feathers will be very close to the body — 
called tight feathering. If, on the other hand, the feathers are loose, i.e., they 
look like a cushion and they lift from the body with the slightest of breezes, it 
is then evident that the protein is too high and must be reduced at once. 

The look of the feathering is the only guide we have which tells ns whether 
the percentage of protein is correct or not. As the feathers are showing up well 
at about ten weeks, we have an early guide also.„ But, if we are going to wait 
until the chick is about four months old, 'we have delayed too long to correct any 
fault, and it will be found that the correction, if made, will have little if any 
effect in resisting early laying. 

The protein must be always controlled with the one object in view, and 
that object is maturity at the correct age. In light breeds the correct age of 
maturity is approximately 26 weeks, and 28 weeks for the heavy breeds. There 
is one factor which must be mentioned when we are referring to the age at 
maturity, and* that is the strain. It is no uncommon thing to find that one 
strain will nature earlier or later than another strain, so that when we are so 
balancing the feeds to obtain the correct maturing age we are not to be too 
definite. The condition and the size of the birds must be examined to estimate 
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whether the strain is of the slightly early maturing or otherwise. It is of course 
realised that this difference in maturing is not going to be extended ovter-s, wide 
range of weeks. If one feeds a ration which will place bone and condition where 
it is wanted, and the feathers are tightly clinging to the body, one will automati- 
cally rear the stock to lay at the age which is the best for each and every parti- 
cular strain of birds. 

Feeding after Eight Weeks . — When the chicks are finished with the beat and 
are perching, they may be treated with the same management as given to the 
rest of the flock. They are to be fed the same wet mash, even to taking it from 
the common mixing trough. Give them as much wet mash as they will <‘at but do 
not leave any lying round for the pullets to play with. Alter they have been fed 
the morning mash they can be left to their own desires as to feeding. Tin* dry mash 
is in front of them all day so if they feel hungry they can obtain their Veqnin*- 
ments without the bother of separate feeding times. At middr.y the chickens 
should be given a sup])ly of chaffed greens. These greens are relished • by the 
chickens and are one of the most important of the foods. The> contain ilamins 
nec(\ssary for the welfare of the stock. 

The next meal which is given by the attendant will be that of gram. This is 
given at about 3 to 3.30 p.m. Early evening feeding as this allows th(* attendant 
plenty of time to attend to the rest of the flock. After the gram see that the 
chickens get plenty of chaffed up greens. 

Feeding at Sixteen Weeks . — At sixteen weeks the pullets, as they* are now 
called, should look very even in size and type. You should have been culling any 
that have fallen behind the rest of the flock. The feathering should be “tight.^^ 
If the feathering is loose you have little chance of remedying early laying, but you 
can assist in putting on more condition. To place on more condition you must 
reduce the protein in the rations. You can even go to the extent of withdrawing 
all the meat meal from the rations until the stock have built uji that condition so 
desired. BUT NEVER REDUCE THE MILK UNDER ANY CONSIDERATION. 
Milk, wjw?ther dry powder, or liquid, is a great conditioner and is not liable to 
force the chickens to maturity. 

As soon as the pullets show their intention of approaching the nests for laying, 
the ration must be altered to one containing all the ingredients which are nec.<*ssaTy 
for growth, the replacement of new tissue, and the production of i)h*nty of eggs 
of good size. The pullet is going to grow for another twelve months and you must 
be prepared to feed for that growth. 

Early Laying . — No matter how correctly we may mix our feeds we are going 
to have some pullets start laying eggs too early. In tliis case we are not to change 
the raitions of the flock. 

When it is suggested that the light breeds should begin laying at about 24 
weeks of age, care must be exercised to see that the MAJ ORITY lay at that time. 
It is of little use attempting to obtain uniformity in the beginning of the lay. Some 
birds mature earlier than their sisters and some are sure to take a longer time than 
the average. What must be understood is the early average of the flock, not that 
of a few individuals. 

If one is confronted with the too early maturity of the flock, it is desirable to 
so feed the birds that the condition of those laying is not endangered. As the 
pullet must still keep growing and at the same time lay plenty of eggs the feed 
must be able to perform those two functions. 

DON’T REDUCE THE FEED WHEN YOU HAVE TOO EARLY LAYING. 
This is distinctly dangerous. The pullet, if it is from high producing stock, must 
lay when it reaches maturity and if through any misjudgment of feeding the pullet 



316 


JOUKNAL OF AGRICULTURE, W.A. 


[Sept., 1838. 


begins to lay too early, any reduction of food will cause the bird to draw on the 
body for the materials for the eggs. The eggs must come and they must be made 
from something. GeneraUy they will get their needs from the food supplied but if 
that food is altered in any way from the egg forming ration the pullet will not 
cease to lay hut ttnll weaken her constitution owing to the draw on it for the eggs. 

Do not follow the starvation feeding practices when you are troubled with 
early laying. What must be? done is to try and assist the pullet to meet in every 
possible way, the demands for eggs and at the same time allow for growth of her 
body. When troubled with early laying slightly reduce the meat meal and increase 
the buttermilk. This .slight reduction will assist in slowing up the production and 
the extra buttermilk will give continued growth to the bird. You must never try 
to stop the early laying. In endeavouring to stop the laying you will cause danger 
to the flock. 

Late Maturity, — On the other hand it is sometimes noticed that the pullets 
although they seem to have reached maturity and should be laying, are not ))ro- 
ducing as they should. This time we have an entirely different complexion. The 
non-laying may be due to too little protein in the feeds. It is not sugggested that 
the rations are deficient in proteins to any great extent but that it is not quite 
sufficient for the requirements of both body formation and egg laying. When the 
pullets do not come up to expectations in laying, it is a good plan to increase the 
proteins as much as 50 per cent, for two or three days and then fall back to the 
base. After four or five days following the increase in protein it will be possible 
for some response to be noticed. If the laying increases you may be sure that the 
rations can be augmented with a little increase in the protein but NOT TO 50 
PER CENT. ALL THE TIME. If on the other hand there is no response to the 
extra protein you may be sure the birds have not yet reached maturity and are 
not yet ready to begin laying. 

The pullets should be carrying a small amount of fat. There should bo a thin 
layer at the rear and it should be possible to keep that layer of fat. Buit when an 
excess of fat is showing there is a danger of heavy loss in production. 

Feeding from 6 months onwards is dealt with in the article “How to Feed 
Your Fowls,” Journal of Agrietdture of Western Australia, Vol. XTIT. (2nd 
series), No. 4, December, 1936, pages 465-470. 


EROSION AND SOIL CONSERVATION- 

By G. Y. Jacks and R. 0. Whyte. 

(Imperial Bureau of Soil Science Tech. Communication No. 36, 1938, pp. 206, 

Price 5.S.) 

During the past five years the question of soil erosion and the need for soil 
conservation has been constantly before the public through the Press and through 
■scientific and popular literature. Probably the reason for this publicity has been 
ihe activity in the United States of America where a combinatiofi of circum- 
atanees has forced home the seriousness of the problem and the urgent need for 
■eombative and conservation measures. The spectacular dust storms of the western 
pinuries left no doubt in the public mind that the dust demon threatened much of 
lieir lajad* A complete organisation was commissioned, and, backed by appro- 
pmte l^slation and finance, undertook a reconnais.sance .survey of the nation 
ihe situation to be alarming. About one quarter of the arable land 




Sept.^ 1938.] 


JOURNAL OF AGRICULTURE, W.A. 


317 


of the Union had been virtually destroyed as far as arable farming was concerned 
and a large proportion of the remainder, as well as range and forest country, had 
been severely damaged. 

The accurate data obtained in the United States of America and reported all 
over the world left no doubt that erosion and soil conservation are world problems 
and engendered a public realisation that immediate action must be taken. This 
realisation is reflected by the investigations, educative programmes and ameliora- 
tive measures which have been initiated all over the civilised world. The review 
of Jacks and Whyte presents a valuable summary of the situation in most 
countries of the world and mentions the legislative action and conservation mea- 
sures taken. 

It must not be thought that the problem of soil erosion, or even the use of 
control measures, is of recent period. Soil erosion, resulting from over cultiva- 
tion, over grazing, forest burning and destruction of vegetation on the water- 
sheds, is proliably of similar antiquity to man. The decline and decay of civilisa- 
tions may, in many instances, be correlated with soil erosion. For instance, in the 
Mediterranean region fertile cornfields of 2,000 years ago are now North African 
deserts, deforestation in the Pyrenees has caused catastrophic erosion and once 
populous districts of Syria now support only a poor nomadic population. Antioch, 
a garden city of 400,000 })eople at the time of Christ, is now a miserable Syrian 
town of 30,000 inhabitants. There is no evidence of climatic change during this 
period. 

Civilisation has been a contributory cause in many countries. Thus, British 
administration in Africa and India has largely eliminated tribal wars, the depre- 
dations of raiders and wild beasts and has promoted expansion of crops and herds 
with soil exploitation and consequent denudation. 

And control measures are no new things. Between 1861 and 1935 some 317 
million francs have been spent in French Territory on the reforestation of over a 
million acres and, of this amount, 57 million francs have gone into corrective 
works. Japan is a country of highly erodible soils and topography and torrential 
rainfall, yet erosion has been effectively held in check by corrective measures 
regardless of cost. For the past 150 years check dams have been used to supple- 
ment the policy of reforestation in the control of floods and erosion. For 
centuries the danger of national disaster immediately control measures were re- 
laxed has been recognised and an exemplary technique for combating soil erosion 
under Japanese conditions has been developed by foresters and engineers. 

By contrast, the neighbouring nation, China, is an example of the terrible 
effects of the ravages of incompletely controlled erosion; disastrous floods, famines 
and desolation. It is probable that Chinese farmers have done more erosion con- 
trol work over thousands of years than any other people in the world, but there 
has been no permanence to the results on account of failure to recognise that con- 
trol work must commence at the eroding sites in the upper w’atersheds. The policy 
of laissez faire and the farmers^ inherent fatalism has resulted in the acceptance 
of a condition which could have been obviated by national organisation and co- 
operative effort as exampled by Japan. 

The story repeats itself as one reads through the chapters: some countries 
making a serious attempt at control and others following the policy of laiss^z faire. 
The secret is early control and prevention rather than cure as the costs of reclama- 
tion increase by the square of the initial damage. 

L. J. H. TEAKLE, 

Plant Nutrition Officer. 
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THE OFFICIAL PURE BRED DAIRY CATTLE PRODUCTION 
RECORDING SCHEME, I937-3& 

(K K. Baron-Hay, Superintendent of Dairying, and G. Slater. 


During the twelve months ended 30th June, 1938, 333 cows completed their 
test under the Ollicial Herd Recording Scheme, the results being shown in Table 3. 
The number of cows submitted for test was 356, but 23 cows ^\ere eitlier sold or 
withdrawn owing to sickne&s before having been under test for 150 days and con- 
sequently have been omitted from all averages. 


The average production of cows which comph'ted their test compared with that 
for the two previous years is as follows: — 

Average Butter Fat 

Year. per Cow, without 

Allowances. 

lbs. 

1935- 36 297 17 

1936- 37 300-87 

1937- 38 298-08 


It will be seen that the average production of pure bred cows under test is 
approximately constant, arid it is probable that, by careful management and more 
attention to culling in some herds, this tigure for average prodiiction could be in- 
creased considerably, iik is indicated in Table 1 where the percentage of cows pass- 
ing the standard for each breed is shown. 


TABLE 1. 


Breed. 

Number of Cows 
Tested. 

Number of Cows 
passing Standard. 

Percentage of Cows 
passing Standard. 

i 

A.l, Shorthorn 

159 

94 

59-1 

Guernsey 

64 

44 

68-7 

Jersey 

no 

39 

35 6 

Total 

333 

177 

53- 1 


The total number of cows which completed their test and which iiassed the 
standards for production was only 53.1 per cent, compared with 63.7 jier cent, for 
the previous year, and it will be noticed from the table that the lower jieicentage 
is due to the comparatively poor perfonnance of one breed. 

The position which stud breeders fill in the dairying industry is a most im- 
portant and responsible one, as upon the comparatively few stud herds devolves 
the responsibility of providing pure bred dairy sires for maintaining and improving 
the production in commercial herds. 

Six years ago the only herds tested were pure bred herds, but, during the last 
few years, the owners of commercial herds have been afforded the opportunity of 
testing their cows under the Grade Herd Recording Scheme. The result has been 
that many of those farmers, by improving their feeding methods and by persistently 
culling non-producers, have raised the production of their herds to a level which is 
now comparable with, the average of pure bred herds. Such commercial farmers 
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are faced with the v(?ry serious problem of obtaining dairy sires from stud breeders, 
which at least will not rc'duce their average production. It, therei'ore, is incumlient 
upon stud breeders to adojit those methods which are proving successful in com- 
mercial herds for improving the productions of their own cows, these factors being 
the ‘well-known ones of ample feeding, fodder conservation, and the eradication of 
low-testing cows. This latter factor is one that is more costly for stud bi’eeders, as 
such cows may have cost considerable sums to procure, but, unless it is recognised 
that the only reason for jnirchasing the stud animal is that it may ])rovc a high 
producer and, in addition, have the capacity for passing on that characteristic, then 
there i« no justification for maintaining a stud of ])ure bred animals. 

The writer b(‘li(*ves that the average Ioav productions of the Jersey breed during 
the past year was mainly owing to lack of attention and poor mauageiiKUit; oii/the 
part of some owmers and not to any ‘Tailing ofi‘^’ in the quality of the stock. 

TABLE 2. 




A.T. Shorthorn. 

Guernsey. 

.lerspv. 

All 

Class. 

— 

— 



— 


— - 



No. 

Average 

No. 1 

Average 

No. 

Average 

No. 



of 

Butter 

of ! 

Butter 

of 

Butter 

of 



Cows. 

Fat. 

(^-OW'S. 1 

Fat. 

( *OW'S. 

Fat. 

Cow s. 

Mature 


31 

354*2.5 

21 

371*13 

.36 

303 •:>4 

88 

fSenior 4 

years 

16 

302*77 

4 : 

347 T):} 

8 

273 39 


Junior 4 

14 

300*25 

4 

328 .30 

11 

286*64 ; 

; 29 

Senior 3 

• • • 

13 

297*88 

1 

373*28 

! 8 1 

1 321 03 

30 

Junior 3 


24 

313*21 

5 1 

.324*45 

i 

287*46 

1 “to 

Senior 2 


8 

2.53*81 

4 ' 

321*96 1 

12 I 

210*92 

24 

Junior 2 


03 

264*61 

’’ i 

262*64 j 

24 ! 

251 -.52 

94 


Breeds. 


Averagt' 

Butler 

Eat. 


:m*4i 
300*77 
29S1M) 
320 *71 
307 .">4 
243*72 
260*01 


Table 2 show's the production of the cows in each class for the three breecL 
under tot, and it wdll be noticed that it is mainly in the older clashes that the 
failun‘s o('eurred in the Jersey breed, which is an indication that the average low' 
production w'a.s not due to the cow^s themselves, as th(*se same animals in many in- 
stances produced considerabl\ more during the previous one or two lactation periods 
as younger animals. 

The trophy for the Champion Herd Sire, which is awarded each year to the 
bull Avho'jc leading six daughters have ])roduced the gn‘atest quantity of butter fat, 
Avas w^on by the imported Guernsey bull, “Homestead Ace,’‘ owned by Mr. A. AV. 
Padbury. The leading six daughters of this bull averaged 498.98 lbs. butter fat 
Avith age allowances. These daughters included one junior 2- year-old, tw’o senior 
3-year-olds, and three mature cows. This bull has proved ])robably the most pre- 
potent sire which has headed any stud of this breed in A¥esteni Australia. 

During the year a new junior 2-year-old State record for all breeds Avas created 
by Messrs. D. BeA^an & Sons’ Australian TllaAvarra Shorthorn coav, ‘‘GlanaAon 
Golden Girl,^’ with a production of 421.13 lbs. butter fat, thus breaking the pre- 
A’ious record held by the cow “L<^ylands’ Melba,” also oAvned by Afessrs. 1). Bevan 
Sons, A\'ith a production of 418.43 lbs. butter fat. 

The Jersey Herd Society's trophy for the highest producing Jersey cow, Avith 
allowance for age, was won by Messrs. Robinson Bros.’ cow, “Travalgan Lady Mint 
4th,” with 607.10 lbs. butter fat. Th© actual production of this coav was 527.91 lbs. 
butter fat at 3 years 4 months of age. 



TABLE m. 

COWS WHICH COMPLETED TEST DURING THE 12 MONTHS ENDED 30TH JUNE, 
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THE RELATIONSHIP BETWEEN THE HYDROGEN JON CON- 
CENTRATION, THE FLAVOUR, AND THE KEEPING 
QUALITY OF BUTTER. 

H. H. Krktchmar, B.Sc., A A.C.T., 

Dairy Bacteriologist. 

During tlie last butter-storage season an investigation was carried out by the 
oliieers of the Dairy Branch of the Department of Agriculture, to determine 
whether any correlation exists between the jiH valuers and the kleeping qualities of 
Western Australian salted butters. This paper presents the results thus obtained^ 
and shows that a high correlation does exist between the pH values and the keeping" 
qualities, and further, that a knowledge of the pH value should be a good ciiterion 
by which to judge the suitability of a batch of butter for storage pulrposes. 

The samples were graded before and after storage by official graders of the 
Department of Agriculture, Messrs. P. C. Cousins and K. A. Paul. The cli»'Mi(?a} 
investigations were carried out by the writer. 


ITVDKOGKN-lOK CONC^ENTRATION AND pH VALUE. 

To con\ ey to the non-technical reader the meaning of the above two terms, 
based as they are upon modern physico-chemical })vinciples, is very difficult, but it 
is hoped that the following notes may assist in giving a general idea of their 
significance. 

Hydrogen gas normally contains a number of electrical charges on each com- 
ponent atom. However, as there is an equal number of positive and negative 
charges on each atom, the atoms as a whole remain neutral. 

If a specially prepared length of platinum wire is dipped into a solution and 
a stream of hvdrogen gas is then made to bubble over it, some of the gas will part 
with some of its normal inherent eleetrical charges which will be taken up by the 
platinum, the gas then passing into solution with an electrical charge of opposite 
sign to that which it has given to the platinum wii’e. The electrically charged 
hydrogen atoms which thus collect in the solution are known as the hydrogen' ions. 
It will thus be seen that the solution acquires an opposite charge to the platinum 
wire, that is, an electrical potential is set up. By suitable arrangements this 
potential may be measured in terms of volts. The process may be visualised some- 
what as shown in the diagram. 

The number of hydrogen ions formed in the solution from the gas is alwaj^s 
small, but is governed strictly by the number of such ions already present derived 
from other materials in the solution. Therefore, the potential developed between 
the platinum wire and the solution may be used to measure the number of ions 
already present. 

The scale chosen by which to measure the hydrogen-ion concentration is known 
as the pH scale. It has been so chosen that a tenfold change of hydrogen-ion con- 
centration is represented by one pH unit, one hundredfold change of hydrogen-ion 
concentration by two pH units, one thousandfold change of hydrogen-ion con- 
centration by throe pH units, and so on. For purposes of convenience, the pH 
values are made inversely proportional to the hydrogen-ion concentration, that is, 
as the hydrogen-ion concentration increases the pH value decreases. Therefore, an 
acid solution, which is one with a large concentration of hydrogen ions, has a low 
pH valujS, and an alkaline solution, xvhich is one with a small concentration of 
hydrogen ions, has a high pH value. 
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Water itself always dissociates to some extent, that is, it breaks up into hydro- 
gen ions and hydroxyl ions as follows : — 

H,0 = H.OH H'*" + OH"“ 

It will be noted from this equation that hydrogen ions and hydroxyl ions axe 
formed in equal quantities, and also that they carry opposite types of electricity, 
positive and negative. Thus the water remains electrically neutral. The hydrogen- 
ion concentration of vat(‘r corresponds to pH value 7. 



Acids are substances which dissociate in aqueous solution and gi\’e rise to 
hydrogen-ions. Consequently, when an acid is added to water the hydrogen-ion 
concentration increases and the pH value decreases. 
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Now it is a property of water and aqueous solutions that the product of the 
hydrogen-ion concentration and the hydroxyl-ion concentration is a constant 
quantity. Consequently, if one concentration is increased, e.p., the hydrogen-ion 
concentration by the addition of an acid, the other concentration must decrease. 
When an alkali is dissolved in water it gives rise to hydroxyl ions. Therefore the 
hydrogen-ion concentration decreases and, of course, the pH value increases. 

THE INFLUENCE OF HYDROGEN-ION CONCENTRATION ON MICRO- 
BIOLOGICAL GROWTH AND CHEMICAL REACTIONS. 

The hydrogen-ion concentration of a medium, almost invariably expressed as 
the pH value, greatly affects a very large number of biological and chemical 
changes. Thus, the yeast-maker, who wishes to obtain a vigorous growth of yeast 
in his wort, adjusts the reaction of the wort to be slightly acid, for it has been 
found that the optimum pH value of the wort for yeast growth is about pH 4. 
The bacteriologist, wishing to obtain a vigorous growth of bacteria, adjusts the 
reaction of the media he uses to be slightly alkaline, about pH 7.2 to 7.4, for bac- 
teria generally flourish best in this condition. 

Referring to dairying matters, we may consider the counting of yeasts, moulds 
and bacteria in butter samples. The yeast and mould count is obtained by using 
a plating medium containing food materials particularly suited to the needs of the 
yeasts and moulds and adjusted to pH 4.7, an acidity which is very favourable for 
yeast and mould growth, but is not conducive to bacterial growth. For bacterial 
counts another medium is used for plating which is particularly suited to the needs 
of bacteria; the pH is adjusted to 7.2, w^hich represents a condition very favour- 
able for the growth of bacteria, but not for the growth of yeasts and moulds. 

As an example of the effect of hydrogen-ion concentration on a chemical 
change, one may cite the case of the decomposition of esters in aqueous solution. 
Esters are organic compounds which arc largely responsible for the characteristic 
odours and flavours of fruits and flowers. In aqueous solution esters slowly decom- 
pose into an acid and an alcohol, and this change is greatly acceleiated by the 
presence of the hydrogen-ions derived from strong acids. 

Referring back to dairying matters one may take the case of the oxidation of 
butterfat. This change was studied by Briggs (Jr. Dairy Science HI., No. 1, p. 61) 
who found that the preliminary lag in the process was shortened from 15.75 to 
11.75 hours in a given experiment by the presence of 0.1% of lactic acid. pH 
values were not determined. 

RESULTS OBTAINED BY PREVIOUS WORKERS. 

(1) Arup & Gilmour. Jr. Irish Free State. XXXI] . No. 2, p. 257, and Gil- 
mour, p. 273. 

As a result of the work quoted in this paper, it was found that ‘^On correlating 
the pH values and the flavour scores — there was a decided tendency for the flavour 
score to diminish as the acidity increased — i.c., as the pH value decreased.” 

The value of a knowledge of the pH value in judging the suitability of butter 
for storage was also noted. ‘‘Altogether, out of the 72 boxes stored only 12 
depreciated in flavour by more than 2 points ; of these 10 had pH below 6.7, one 
had pH 6.7, and one had a pH above 6.7. Further, out of the 72 boxes only four 
fell below export quality, and all these had low pH values. Remembering that but 
one-third of the butters had pH values below 6.7, the number with low pH that 
depreciated appreciably in flavour was out of all proportion to the depreciation of 
those vath high pH. In agreement with this is the well-known fact that starter 
butters Ao not store so well as those made from fresh cream. This is possibly 
merely a morje exaggerated case than the present one of pH differenee. 



Sep*p., 1938,] 


JOURNAL OF AORICULTURE, W.A. 


333 


“The condusion arrived at is that when butter is to be cold stored, only lots of 
high pH should be selected.” 

In this research work the Irish workers noted little change in the pH \'alues 
of the samples during storage. The following figures are taken from their report: — 


Temperature of 
Storage. 

Number of 
Boxes Stored. 

Average Change 
in j)H. 

Maximum Change 
in pH. 

— 2° C. 

24 

— oo.> 

— 0-20 

— 6° C. 

24 

— 001 

01.5 

— 12° C. 

24 

— 001 

— 015 

Time ol Storage, 6 months 





(II.) Loftus-Hills, Scharp & Bellair, Jr. Dairy Res. V.. No. 2, p. 124. 

These workers found that, “With the exeej^tion of the erratic result for the 
one butter in the pH range 5.0-5.5 there is a distinct association between pll and 
change of grade.” 

“The boxes of butter were stored at about 12deg. F. After three months they 
were removed, regraded, and again sampled, the samples being evaniined by same 
methods as before.” 


The following table shows the results which were obtained: — 


— 

Number ot Butters Changing in Grade (points). 

pH values 

1 

0 

-1 

2 

— .3 or more 

5.0—5-.) 

1 





5-, 5— 6-0 


o 

2 

:i 

i 

60--6-5 


11 

U 

3 

1 

6-5— 7-0 

1 

4 

7 1 

i 


7-0— 7-5 

1 

5 

8 

1 ; 


7 ■ o— 8 - 0 ... ... 


2 





As the samples were examined before and after storage it is interesting to note 
the change in pH values found by these workers. 

“The decrease in pH on storage averaged 0.16, the values ranging from an in- 
crease of 0.03 to a decrease of 0.62 There was a distinct temlency for the 

pH of high pH butters to decrease more than that of the low pH butters. The 
change in acidity was not related to the change in grade.” 


THE EXPERIMENTAL PROCEDURE. 

The information to be later presented in this paper wa.s obtained from the 
analysis of 236 samples of butter cold-stored in Perth during the 1937-38 butter 
storage season. Before the storage commenced in Perth the material may have been 
subjected to temperatures ranging up to 60fleg. or 70deg. F. for five or six days. 
In cold store the temperature would be maintained about lOfleg. F . As the samples 
were taken from ordinary cold storage material, the time of storage varied. The 
mititmum time any sample was stored was six weeks, the maximum fifteen weeks. 
The greatest proportion were stored between eight and eleven weeks. 
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THE .MEASUREMENT OF THE pH VALUES OF THE BUTTER SERjfP. 

The pH values of the samples were determined according to the methods 
described by the writer in Jr. Dept. Agiic. W.A. Vol. XIII., Series 11, No. 3, pp. 
349-354, Leaflet No. 485. The electrode vessel was not modified in any way, but in 
lieu of the Cambridge instrument a Tinsley potentiometer, type 3387B, with a 
Tinsley reflecting galvanometer, type S.L. 6 (coil resistance 74 ohms, sensitivity 
126 mms/lO*— ^ amp.) and universal shunt was employed. 

With this method for determining the pH values, the limiting factor for the 
time required to perform a determination is the time employed in cleaning the 
platinum electrode which is used in the serum, and no matter what particular type 
of apparatus is employed, the cleansing of this electrode must always be carried 
out most carefully. The preparation of the samples for measurement may be car- 
ried out by a trained assistant whilst the chemist makes the actual potential 
measurements. 

A constant temperatuj’e chamber was not employed, the temperature of each 
sample being taken immediately after the potential determination. A thermometer 
with a very small thin-walled bulb is required b(‘cause of the small volume of serum 
used in each test. 

The most unsatisfactory j^oint in connection with the method of measurement 
is the drift in the potential reading. This drift, of course, is not peculiar to work 
connected with pH determinations of butter serum, being experienced with many 
substances, e.g. soils, when quinliydrone is used for one of the half-cells. It is 
probably caused by oxidation or reduction reactions aflre<?ting the quinone-hydro- 
quinone balance in the (juinhydrone. With a view to overcoming the difficulty, it 
is proposed to extend the research using the glass electrode in place of‘ the quin- 
hydrone. 

THE CORRELATION BETWEEN THE INITIAL GRADE, THE FALL IN 
GRADE AND THE pH VALUES. 

The following table has been drawn up to show the correlation which was 
found between the initial grade, the fall in grade, and the pll values: — 


— 

Grade initially. 

pH values 

93 

92 

91 

90 


% 

o/ 

/o 

<y 

/o 

o/ 

/o 

>7-2 

33-3 

13*9 


3-8 

71--7-2 

20*8 

2*8 

6-2 


7-0— 71 

8-3 


8-6 

58 

6-9— 7*0 

12- 5 

8*3 

6-2 

9-6 

0-8— 6-9 


8-3 

IM 

11-5 

6-7~-6*8 


16-6 

160 

32*7 

<6'7 

260 

44-4 

51-9 

36-5 

Average drop in grade points 

20 

1-3 

10 

002 


The results presented in the table above show that there is quite a marked 
correlation between the initial flavour score and ihe pH values, the butters with the 
fa^er flavour scores being generally less acid than those with lower fla^'our scores. 
This finding agrees with the results obtained by the Irish workers. 
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Two points should be noted in this connection: — 

(1) Is the selection of these nearly neutral, or even slightly alkaline butters 

due to the training of the graders to prefer this type? or 

(2) Have they been chosen as the best quality material because, in neutral 

materials, as contrasted with acid materials, any ofF-flavours would 
not be sufficiently noticeable to command attention? 

Certainly it is known to chemists working with flavouring materials that a 
slight degree of acidity may malie very evident a flavour which would ]ia>s un- 
noticed in a neutral medium. In the writer’s opinion it is probably the second 
factor which is of greatest importance. 

The possibility of undesirable odours and flavours being present but masked 
because of the neutral condition of the material deserves investigation. 

THE CORRELATION BETWEEN THE KEEPING QUAIdTY AND 

pH VALUES. 

The following table has been drawn up to show the correlation betwe(*n tho 
pH values and the fall in grade of the various samples. 

I pH V aliicH. 


Fall in 
Grade. 

<e-2 

0-2- 

15-3 

(i 3- 
f>-4 



0-4- 

6 .5- 
6*6 

6*6- 

6-7 

6-7- 

6-8 

6*9 

6*9- 

70 

70- 

71 

7*1- 

7*2 

>7*2 

PointH. 

.3 ... 

50 0 

12-5 


(vO 

3-7 

3-6 


40 



7*1 

7*1 

2i ... 





... 







14*:^ 

2 

50-0 

12 5 

200 

100 

14*8 i 

10*7 

2*6 1 


! 26-3 1 

1.5*4 

42*9 

.35*7 

li 


12 5 

... 


111 1 

3-6 

1 5-1 

40 




21 4 

1 


2.5 •() 

20 0 

33 3 

185 ! 

! :i9 -3 

I 41 0 

20- 0 

j 31-6 

30*8 

21*4 

21*4 

i ... 


37*5 

40 0 

26 0 

33-3 

2.5 0 

1 2-6 

1 440 

! 10-5 

.38*5 

! 14*3 


0 ... 

1 


20 0 

23-3 

18-5 ! 

17-9 

j 48*7 : 

28-0 

, 31-6 

15*4 

: 14*3 


Average ' 

Fall ... j 2 .•> 

1-2 

i 

; 0 S 

' 0-9 

1 1 

: 0 9 

* 0*6 

1 

i 05 

! 0-6 

0 9 

1 

: 0*8 

1*4 

1*8 


Note . — Owing to the very small number of samj)les which had a pH value of 
6.2 or lower, no great importance should be attached to the figures in the first 
column of the table. 

The figures in the table are grouped to show the percentage of the butter 
samples which have the pH valut* at the head of the column and which deteriorated 
by the number of grade points shown at the left side of the table. 

The results tabulated above are shown gi’aphically on the next page. 
The butter is classed according to the number of grade points by which it 
deteriorated. 

Assuming that the weight of butter in a given class will 1 k' roughly pro]>or~ 
tional to the number of samples in it, the areas of the chart appropriately shaded 
will be roughly proportional to the weight of butter so classified. 

Prom the chart it is obvious that the optimum acidity for keeping quality is 
about pH 6.7-6.9. Judged on the results obtained with this set of samples, one 
would expect about 50 per cent, of the butter having a pH value in this range 
(6.7-6.9) to show no deterioration in quality, and not more than 5 per cent, of it 
to show a fall of 2 or 3 grade points. 
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When the further possibility — that the slight acidity of a sample will probably 
show up any flavour defects — ^is taken into consideration, it is obvious that to pro- 
duce high quality material which is going to maintain that quality, only the very 
best grade raw materials, coupled with carefully controlled manufacturing pro- 
cesses, are allowable. 

The chart also shows that it is not desirable to store butter having a pH value 
greater than 7.1 or less than 6.3, for only a small percentage outside this range will 
maintain its initial grade. 

In so far as there is on the average a greater depreciation in flavour score 
among the samples having pH values below 6.7 than among samples having pH 
values between 6.7 and 6.9, the results agree with those obtained by the previous 
workers for Irish and Eastern States butter. 

Moreover there is the additional fact that the samples having pH values 
greater than 6.9, also tended to deteriorate to a greater extent than those having 
pH values between 6.7 and 6.0. One would suspect bacterial decomposition in this 
ease because of the neutral to slightly alkaline nature of the material. But 


GRAPH SHOWING CORRELATION BETWEEN pH VALUES AND 
KEEPING QUALITY. 



pHvAim cto UiS hSbU Uh$ M irb bb-h7 M 70 ro n lh7h *7%. 


bacterial growth would not be expected at the low temperature of storage, abolut 
lOdeg. F. This is supported by figures obtained by the Irish workers, of which the 
following are representative: — 

Organisms Counted. Average Change. 

% 

Yeasts — 5L3 

Moulds — 83*3 

Bacteria — 66*5 

(Temperature of storage —12^ c., time 6 months.) 
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Sulphate 


of 


Ammonia 


(20.6 per cent. Nitrc^en) 


: is a most important factor (combined with 

e 

I phosphate and potash) in 

e 
. e 
« 

e 
, e 

Fruit-Tree Economy 

e 

, * 

I See to it that your trees are getting sufficient 

I of this important plant food 

, « 
s 

. « 

< e 

« 

I your fertiliser marurfacturer for information 

i . or apply to Field Officer 

j Cuming Smith & Mt. Lyell 

I PERTH 
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Jt must be remembered, however, that in the case of the West Australian 
butter, a larj?e proportion of the samples may have been kept at temperatures far 
above final storufio temperature for some days before cold storaj^e commenced. 
During this pre-storage j)eriod considerable bacterial growth may have taken ])lace 
with conseciuent enzyme production, which latter would slowly attack the butter 
during the storage period. 

In view of tin* infonnation obtained, it is inten‘sting to examine the pll values 
of the butter sanijiles from various Western Australian factories. This infi>rmation 
is shown in the following table: — 


— 




Factories. 




i»H values 

1 

1 I 

! 

903 1 

1 

!»10 j 

1 

911 1 

1 

912 

1 

!»i:{ 

i 914 

1 

1 

915 

i 

1 

>70 

1 

i 62- 1 ' 

r>o 0 1 

i 

00-6 1 

25 U 1 

10-3 

1 

S-3 

i 3 8 , 

7'7 

<6;i 

I 4 1 



3-4 ' 

3-4 1 

1 8 3 

i 7 7 ' 

1 9 

6-7— 6*9 

0*9 

50 0 ' 

Ill 1 

22*2 ' 

.38 • 0 

2.3 0 

' 23- 1 ; 

3.3-0 

Average* ]»H 

1 7-00 j 

6-93 1 

7 OS 1 

6 77 i 

0 76 

> 0 09 

: 0 00 

0 57 


i 1 

• 1 

* 1 

j 


1 * 

I 



^Insufficient number of sanijilcs siilmiitt(‘d to gne the tigun‘> any great value. 


The table sliows that the factories numlu'rcd fM)l and bl 1 aii* ir.akinu- a large 
percentage of th<‘ir butter with a too high pH value lor it to lia\e good ki'eping 
quality. However, this may be a desirable condition in material for (|iuek-'^a]e pur- 
poses, as, generally, a high ])II value l^ lornOatcd with liigli initial grade. The 
same remarks probably apply also to the factories numbc'red bP.3 and although 
th(‘ number of sampli*s examined was too ^mall to draw ,\ nuillv i(‘lial)le concliiMon 
in those cases. 


FURTHER POINTS ARISING OUT OP THK WORK. 

Kxami nation of the tubes of centrifuged material before the contimts are dis- 
turbed by drawing off the serum, give*' an excellent indication of the amount of 
extnineous matter jiresent in the butter. During the jinice^s of centrifuging, such 
material, having a higher ^peci^ic gravity than the fat or serum, i*- throw’ii to the 
bottom of the centrifuge tubes, and, by examination of the tubes frmn h(*neath an 
idea of the relative cleanliness of the samples is obtained. 

Quite a large number of the samjdes had an a])])reciahle amount of sedi- 
ment, the source of wiiicli is dillicult to state with accuracy at jiri'^cnt. 


THE (hDKRELATION BETWEEN THE TITHATABLE AtTDITV OF CREAM 
AND THE pH VALUE OF THE BUTTER PREPARED FROM IT. 

In order to utilise the information presented above, it is net'essary to know the 
relation hin between the titratable acidity of cream and the pH value of the 
resultant butter. To obtain this information reference should be made to tlie w\n*k 
of Wiley (Dairy Res. Inst., N.Z, Pub. 104, 1937). By interpolation fromjhe re- 
sults presented in the ]>aper, it is seen that to obtain a final pH value of 0.7-6. 9 in 
the butter serum, a titratable acidity of 0.10-0.12 per cent, (lactic acid) ‘^hould bo 
produced in the cream. 
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SUMMARY AND CONCLUSIONS. 

As a result of the work reported in this paper it is concluded that: — 

(1) There is a marked correlation between the initial flavour score and the 

pH values, the butters with the higher flavour scores being generally 
less acid than those with lower flavour scores. 

(2) There is a marked correlation between the keeping quality in cold store 

and pH values. The optimum acidity for keeping quality is about 
pH 6.7.6.9. 

(3) The electrometric method for the determination of the pH values of 

butter sera referred to in the paper is convenient, rapid, and well 
adapted to the work. 

(4) The method for the separation of the butter sera referred to in the 

paper enables one to make simultaneous examinations of the quantity 
of extraneous matter in the butter samples. 
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AGRICULTURAL PROBLEMS- 


Agriculturists, pastoralists and primary producers generally, who may be having 
difficulties of any kind in connection with their production activities, are invited to 
communicate with the Agricultural Adviser of their district of the Department of 
Agriculture, when information and advice will be supplied free of charge. 

Where identification of plant or stock diseases or insect pests is required, full 
details of symptoms should be forwarded and also samples of the diseased plant, 
animal tissue or insect where practicable. Plant tissue intended for examination by 
the Plant Pathologist should be wrapped in paper and not forwarded in airtight con- 
tainers, and plant specimens for the Botanist should be pressed between newspaper 
and dried before despatch. With regard to animal tissue for microscopic examina- 
tion, this should be forwarded in a solution of 10 per cent, formalin, or if of con- 
siderable bulk in a sealed kerosene tin containing a few ounces of formalin as a 
preservative. Living insects should be sent in suitable containers and dead 
specimens in methylated spirits. 


The addresses and names of Advi.sers are as follows: — 


Albany 

Bridgetown 

Bnnbuiy 

Geraldton 

Gk)snd]s 

Harvey 

Kataaning 

Kalamopda-Boleystone 

Kuntinoppin 

Manjimup 

Metropc^tan, Gingm, Chittering 

Mnndaring 

Kanpgin 

Vaase 


H. R. Powell (Fruit) ; B. Williams (Dairying). 

A. Flintoff (Fruit) ; A. M. Tindale (Dairying). 

M. Cullity. 

N. Davenport (Government Buildings). 

R. C. Owen. 

R. L. Cailes (Fruit). 

A. S. Wild, 

W. H. Read, o/o. Department of Agrioulture, Pertlu 
W. M. Nunn. 

C. M. Scott. 

S. £. Bennett, o/o. Department of Agrionltora, 
Perth. 

V. Cahill. 

A. T. Gulvin. 

J. M. Nelson. 
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PASTURE RENOVATION* 

H. G. Elliott, 

Aj^ricultural Advisor, Dairy Branch. 

In many countrios it has been recognised for a long while that the harrowing 
of pastures and the iiu'chanical renovation of certain types of pastures, more 
particularly Paspalum swards, are essential and a feature of efTicient pasture 
management. 

At the present time there are many makes of pasture harrows on the market, 
all of which an* suitable for their particular purposes. It is generally recognised 
to-day that the autumn and winter harrowing of pastures is best carried out with 
a combination of the zig zag and chain tyjies. 

Autumn harrowing of pastures is a very valuable ])ractice, which may be 
carried out to advantage during April and May. The jirincipal benefit of this 
harrowing is to distribute animal droppings which, if not scattered, brings about 
a deterioration of the jiasture in that rank patchy growth ()ccurs; this is not liked 
and very seldom eaten by stock. If full advantage is to be taken of the fertilising 
ingredients in these d op pings, they must hv spread as uniformly as ]n)ssible over 
the field by means of the harrows, rsually a cross-harrowing is essential in the 
early part of the season 1o obtain this uniform sjiread. It is not recommended to 
continue this harrowing lat(* into the spring, as fouling of the grass will occur if 
rain does not follow soon after harrowing. 

Renovation with some form of tyned or rotary ri'iiovator can be carried out 
successfully on subterranean <*lover pastures prior to germination. This renova- 
tion jiroduces a surface mulch which, when the first rains occur, will absorb all 
the moisture, thereby assisting the young clover jilants to withstand any drought 
periods Avhich may oiamr prior to the general winter rains. 

Renovation of Sod Type of Pastures. 

It is quite frequently noticed in the sod type of grass jiasture that an unfa\our- 
able condition for maximum jiasture growth commenc(*s once tin* sward is well 
established, and many failures to obtain a satisfactory response to fertilisers on 
sod bound paspalum areas have been due to unsuitable conditions to produce results. 

In old neglected paspalum pasture.s, very little if any clover, and practically 
no paspalum growth, are obtained. This condition is brought about by dead root 
accumulation in the upper layers of the .soil, which acts as a thatch and interferes 
with the develojunent of the young roots and the aeration of the soil. To overcome 
this, the first essential operation is to clean off any long grass growth and dry 
material from the field. This operation is nece.ssaiw, otherwise renovating imple- 
ments, more ])articularly the rotary type, and grass harrows will clog up, thereby 
not doing effective work. 

The best time to renovate is in the autumn to early winter months. Tw’o types 
of renovators can be used, namely, the rotary and tyned types. 

The amount of renovation necessary to work an area satisfactorily depends on 
the age and condition of the pasture. In the case of badly sod bound paspalum, 
kiku^ni, or couch grass pasture, two or even three workings 3 to 5 inches deep 
may be required. The second or last renovation should be across the previous one. 
Fertiliser should then be applied, and the complete area harrowed with pasture 
harrows to distribute animal droppings, smooth the surface, and create a soil mulch. 
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INFECTIOUS ARTHRITIS IN LAMBS* 

A. McK. Clark, L.V.Sc., Chief Veterinary Surgeon. 

Arthi'itis in lambs is not uneommonly seen in this State and owing to its 
infectious nature appears to be slowly spreading. It is on this account that the 
attention of every sheep owner is drawn to the possibility of its appearance amongst 
his flocks, and the consequent n(Td for added precautions during routine work 
of ‘^marking.” 

When an outbreak of this disease occurs a considerable loss results economic- 
ally from the inability to fatten those affected at the required time — if, in some 
cases, at all. Sorm* develop into the ‘‘crippled^’ condition and do not recover. 

Although aj’thritis affects lambs particularly, any mature sheep may become 
affected — sex playing no deflnite part. One can recognise the disease in the fol- 
lowing observations of affected sheep: — 

Spmpioms. 

The lamb firstly shows dullness and ceases to feed. The gait becomes stilty 
and there is stiffness and soreness when walking. This stiffness and soreness may 
be confined to one limb, but eventually two or more become affected. The lame- 
ness is due to joint affection and the conse(|uent pain in thos(‘ areas results in a 
disinclination on the part of the lamb to flex or extend the joint, the hock, stifle, fet- 
lock or any articulations of the limb being implicat(‘d. Th(‘ normal action of the 
limb is affected in such a manner that the lamb becomes immobile. When the 
animal is forcibly driven the lameness to some extent wears off. A recumbtoit 
attitude of the lambs is particularly noticeable in cold Aveather and in the mornings. 
On closer examination no abnorinaliti(*s are noticed around the joint. There are 
no swellings and the dis(‘ase can only be detected in the abnormal walk of the 
lamb. Th(* majority of affected lambs recover after a few we(‘ks, whilst a few 
remain cripi>les for the remainder of their existmice. Of those affected it is esti- 
mated that 5 ]»er cent, remain permanently crippled. However, owing to the 
inability of those affected to move about nonnally, loss of condition ensues, this 
being a retarding factor in their normal growth and their readiness for market. 

On post mortem examination the articular surfaces of the joint show ulcera- 
tions. The bone when boiled and cleaned shows ‘^pittings’^ on the >urfaees 
referred to. 

Came. 

The cause of infectious arthritis is a sjiecific bacillus which has a selective 
affinity for the joints. This germ apparently infects the soil and gains access to 
the bodies of the lambs through open wounds. The disease makes its appearance 
usually after ^^marking,’’ i.e., the infection gains access through the open wounds 
resulting from de-tailing, castration and earmarking, and in particular any wound 
which may have contact with the soil. 

’Remedy. 

There are no known means of curing the disease. 

Prevention. 

Something can be done in connection with prevention. Great care should 
be taken when ^^marking” to prevent the infection of wounds caused by de-tailing, 
•castration and earmarking. All instruments should be cleansed by boiling in a 
solution of water and carbonate of soda for 10 to 15 minutes or allowed to soak 
in hot ^tiseptic solution. The operations comprised in ^^marking” should be done 
in yards which are not in constant use. A temporary rail should be erected in 
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woll-«rassed laroas if possible, and a new site selected each year. When the opera- 
tions are comi)le!ed the lamb should not be carelessly dropped on to the j^round 
but placed thereon so that it can walk away without the possibility of its wounds 
coininp: in contact with the ground or soil. Antiseptics may be used. Care should 
he taken that the operator and attendants have clean overalls, and that their hands 
be kept free from dirt as much as possible. It is of the utmost importance that 
all wounds be kept free* from contamination. 


NOTICE TO FRUIT GROWERS. 

Reafulation.s jjazetted under the Plant Diseases Act, 1914-193S, on the 20th 
May, 1938, make it compulsory to use the followinjj: bait and instructions rej^ard- 
ini;: infested fruit : — 

COMPULSORY FRUIT FLY FOLIAGE BAIT. 

Formuhte : 

(1) 1 oz. Sodium fluosilicate 
2^ lbs. siipu- 

4 ‘gallons of ^^ater 

(2) For hoHsrhold use. 

Stock solution for keepinsr: 

1 (lessertsi)oonful Sodium tluosilicate 
1 pint of water 

Foi' use : 

3 tablespoon fills stock solution 
3 lablespocmfuls sinjar 
1 pint of water 

(')) Proprietarii Mij'tnrc: 

A ready to use Sodium fluosilicate bait is obtainable under the name of 

“ 109 .’’ 

The addition of any fruit juic(*s in season will increase the attractiveness of 
the baits. 

All mixtur(‘s should be kept agitated while in use. 

Qua utifics, 

A pdlon of mixture is sufficient to treat 40 trees or 100 »;rape \ ines. For 
backyard trees about half a cup of bait is sufficient. 

Method of A j)ph( (ft ioa. 

The mixture should be applied to the foliag^e on two or more sides of the tree 
with a spray pumj) or syringe, or splashed on with a whit(^wa>h bru-Nh or j>er- 
f orated tin, once every six days. Apply six weeks before fruit is ripe and two 
weeks after fruit has been stripped. 

All infested fruit must be picked from the trees and the "round daily and 
destroyed by boiling or steepin" in a vessel containiii" water and kerosene for 
three days. 

Warding. 

The quantities stated in the formula given above should be rigidly adhered 
to, for at the strength quoted Sodium Fluosilicate, while quite etlectiN e in destroy- 
ing fruit flies, is harmless to human beings. 



342 


[Sept., 1938. 


JOrHNAL OF AGiaCULTURE, W.A. 


ALL-AUSTRALIA EXPORT LAMB COMPETmONS, 1937 - 4938 . 

The Australian Moat Board has made available the following report of last 
year’s (1937-38) All-Australia Export Lamb competition judge^l by Mr. J. I. 
Hamilton. 

Although this competition has been concluded for some time and the results 
have been made available to the Press, this report gives the details of the different 
points scored under each heading, and the judge’s comments on the competition. 

JUDGE’S FINAL REPORT. 

CLASS I. CLASS II. 

Lambs sired by Southdown rams. Lambs sired by other breeds of 

British rams. 

The number of entries judged was 131 in Class 1. and nine in Class II., a 
total of 700 carcasses. The entries were made up as follows: — 



(Jaas T. 

Lla.s.s 11. 

Total. 

South Australia 

.59 


.59 

Tasmania ... 

:n 

1 

35 

Vic5toria 

17 

4 

21 

New South Wales 

10 

3 

13 

Weatern Australia 

9 

1 

10 

Quecnsliit:d 

2 

131 

9 

•y 

140 


In Class 1. the standard of quality was a high one, 72 of the 1.31 pens scoring 
75 per cent, or more of the })0ssible points. Of the remainder, 40 pens scored be- 
tween 70 and 74 per cent., aad there were 10 below 70 per cent., including four 
below 60 per cent. Two of the latter were from Vidoiia and two from New 
South Wales and none of these were considered u]) to (hass 1 . standard. 

The Tasmanian entries included the Grand Chamiiioii and should be mentioned 
Krsi. The winning entry (Alessrs. N. S. and I. A. Badeoek) were the only two 
pens in one entry to score each over 00 points, and the aggregate of 103 was a 
phenomenally high one. The average number of points scored by the Tasmanian 
entries was 78.8. 

Western Australia . — High as was the Tasmanian average of points scored, it 
was exceeded by the Western Australian entries with 80.5. The highest number 
of points scored by a Western Australian entry was 94 in the case of Mr. B. D. 
Bothe’s pen. No. 2, and five pons scored 80 or more. 

Victoria . — Although a V^ictoriau entry was successful in the Southdown 
Championship (and in Class II. also) the number of entric.s received from the 
State was disappointingly small and they were not up to the standard expected. 

The winners (Mr. E. C. Henry’s pens, Nos. 9 and 12) were two outstand- 
ingly well balanced pens, but these were a long way ahead of anything else from 
Victoria. The highest number of points scored was 92 (Mr. E. C. Henry’s pen 
No. 9) and the average for the State 75.6, 

South Australia . — As regards the number of entries combined with a high 
average, South Australia’s was the most creditable porformanee. Entries totalled 
59 (i^i ClaBS I.) and the highest number of points scored was 90, with Mr. T. 
Ridgway^s Pen No, 17 (Septenfber). The average number of points scored by 
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the South Australian entries was 74.9, and it was very noticeable that they were 
at their best in the early competitions and fell away later. 

Queensland . — In point of fact Queensland has the highest average of points 
scored, viz. 90, but entries from that State were confined to Mr. Prentice's (Nos. 

1 and 2). Mr. Prentice enjoys the distinction of having gained the highest number 
of })oints for a pen — 96 — with the single exception of the Grand Champion (first 
pen) and of demonstrating that, under certain circumstances, export lambs can be 
produced in Queensland as well as anywhere else in Australia or, for that matter, * 
other countries which export lambs to the United Kingdom. 

In competitions, where a high standard was set and only eight of the 131 
entries (in Class I.) scored 90 points or more, it is very gratifying to find that 
each State contributed a pen to this distinguished list. The following is the list : — 


N. S. & I. A. Badcock (No. 1), Tasmania 98 

F. Proniicp (No. 1), Queensland ... ... ... ... 96 

N. S. & 1. A. Badcock (No. 2), Tasmania 95 

B. T). Bothe (No. 2), Western Australia 94 

*A. .1. Archie & Son (No. 36), Tasmania 94 

E. (\ Henry (No. 9), Victoria 92 

T. Ridgaay (No. 17), South Australia 90 

♦.Memsie Pastoral Co. (No. 2), N.S.W 90 


*Only one jien entered. 

Class II . — Entries in this Class were disappointing as regards numbers, total- 
ling only nine in all, and, in fact, only two competitors submitted the required 
number of peiih to be eligible for the prize. 

The prize went to Messrs. E. and B. Hawkins, Victoria, but the Longerenong 
Agricultural ("College, Victoria, entered the pen which score I the highest number of 
points — 82. The five leading pens (Mes.srs. E. and B. Hawkins (2), Agricultural 
High School, New South Wal(‘s, and Longerenong CoPege) were good commercial 
ryiies, but contrasted very unfavourably with the Southdown Class. 

Breeding Ewes . — No definite conclusions could be* drawn from the results of 
the competitions with regard to the suitability of bret'ding ewes. The contrast be- 
tween the entries in Cla.ss 1, and tlass II. however, was .so marked that it seems 
possible that at least in many districts the Southdown ram can be used to advant- 
age to cross with any of the ewe.s available and produce a more or less improved 
type of ex[iort lamb. Obviously where it is jiossible to select ewes for type the 
be.st results should follow’. 

Gene m?. —The dis})lays of the competition lambs created a great amount of 
interest and no doubt revealed to retailers that each State is capable of producing 
the ideal type of carcase. There still lingers a prejudice in the minds of a section 
of the trade, but displays of lambs comparable to any from other countries can 
be relied on to further remove this prejudice. 

Visitors from the ]n’ovinces were particularly impressed and it may confidently 
be expected that early shipments of Australian Dowui type lambs will be more 
eagerly sought for. Tn several instances retailers who made purchases of the 
competition lambs remarked on the w’ealth of meat to bone and on the pale and 
attractive appearance of the flesh which gave entire satisfaction to their 
customers. 

It is recognised, of course, that lambs of Class II. represent the bulk of 
Australia's exports and that it is of the utmost importance that these should not 
be in any way overlooked. It is the Down type, how^ever, which is demanded and 
one object which the competitions achieved was to demonstrate that this type is 
being developed in Australia with marked success. 
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The trade can safely be relied on to note the improvement in the Class II. 
type of lambs, but the development of the Down type is one which can profitably 
be advertised. 

Judf?ing was carried out on the following scale of points: — 


Points. 

A. Correct amount of fat and proportion of lean flesh to iat ... 50 

B. Back and Ailing over loins 25 

C. I)ei»th and twist of meat on all four quarters 25 

Total 100 


The following is a complete list of entries and points awarded : — 





CLASS 

1 




Cotnju'titoi . 

Entry 

State. 

Points. 

Total 

Total, 

Bre»‘fl of Kwe 


No 


A. 

B. 

C 


2 pens 


N S (t I A Badcook 

Do do. 

1 

2 

Tas. 

48 

45 

25 

25 

2.5 

2.> 

‘Hi 
95 / 

lil3 

English 1 idcestei cros-s 

B Hemy 

Do 

i) 

12 

vie. 

gid. 

W.A. 

Tas 

45 

44 

2.1 

20 

21 

25 

921 
89 J 

181 

Crohshred 

¥. Prenticf 

Do 

2 

48 

44 

24 

20 

-24 

20 

96 1 
84 i 

180 

Idrifoln-MiTino cross 

B D Bo11h‘ 

Do 

2 

3 

4K 

45 

23 

20 

23 

2(» 

941 

85; 

1 7t> 

Bordi‘1 Li‘ic<*ster-Meniio cro-s 

•A. .1 Aroliio A Son 

36 

44 

25 

‘^5 

94 


Cu^^^hr^^l 

T. ItidKway 

Do 

17 

5 

S.A, 

46 

41 

22 

18 

22 

22 

901 
84 J 

^ 174 

Bord(>t liCjfcstcr-Mcimo cross 

t 1)0 

28 

]] 

3H 

18 

18 

71 


do do do 

t Do 

27 


Sfi 

17 

16 

69 


do do do 

•Moinaic Pastoral Co 

2 

N.S.W. 

50 

20 

20 

90 


Kofiir9‘> Mursh-Metino cross 

T. Jl. Scckd 

Do 

2 

1 

S.A 

Tas 

46 

45 

22 

20 

2() 

20 

881 
85 J 

^ 171 

t ‘orricilalc-Merlno cro-^s 

W. & C Von Hi bra 

Do. do 

12 

8 

42 

42 

20 

22 

18 

861 

80 

» 166 

Cio-ishrcil 

Cox BroH 

Do 

5 

4 


45 

38 

20 

20 

20 

851 
80 J 

. 165 

Horilcr L<*ici‘stci -Merino cross 

Res C. (inibb 

Do 

59 

58 

Tas. 

4.5 

38 

20 

20 

20 

20 

851 

78 J 

> 164 

ito!iitU‘\ -( orriedale 

t Do 

46 


38 

18 

18 

74 


do 

t Do. 

47 


38 

20 

16 

74 


<io 

•Cowling A' Hughes 

4 

S A. 

41 

20 

20 

84 


•Men no 

H. Ti. Harvev 

Do 

41 

42 

Tas. 

4.5 

42 

20 

20 

18 

18 

8.T 

80, 

^ 163 

i rosshrcil 

t Do 

40 

S.A. 

40 

20 

18 

78 


do 

Rose worthy College 

Do. do 

6 

1 

42 

40 

18 

20 

22 

20 

821 
80 J 

> 162 

Bonlei I.eieester-Mcrino cross 

t Do do. 

2 


38 

18 

20 

70 


do do do. 

Lett's Stud 

Do. 

19 

18 

S.A. 

42 

40 

20 

20 

20 

20 

821 

80, 

^ 162 

( 'orrUslale- Merino cross 

t Do 

29 


38 

18 

16 

72 


do do 

t Do. 

42 


88 

16 

18 

72 


do do. 

t Do. 

23 


36 

17 

18 

71 


do do 

W. Fraser A' Son 

Do. 

21 

16 

W.A. 

42 

40 

20 

20 

20 

20 

82' 

80, 

J* 162 

Merino 

Estate W W. Mitchell 
Do. do. 

11 

10 

42 

43 

20 

18 

20 

18 

82 

79 

J- 161 

BcudtT Leircster-Mcrino cnjss 

R. K. Heazk'Mood 

Do. 

9 

10 

Tas. 

40 

40 

22 

20 

20 

18 

82 

78. 

J- 160 

Englnh I.eieestcr cross 

t Do. 

55 


36 

18 

16 

70 


English I.eieester-Mcrino cross 

t Do. 

56 

N.S.W. 

36 

18 

16 

70 


lio do. do. 

•W. A. O’Neill 

6 

40 

20 

22 

82 


S.D. Border Leicester-Merino 









(2 lambs overweight) 

•T. J. B. Scott 

67 

Tas. 

42 

20 

20 

82 


Ciosshred 

R. B. Mills Jt Sons 

18 

Vic. 

40 

20 

20 

80’ 

J- 1.58 

do. 

Do. do. 

8 


42 

18 

18 

78 

0. B. A. Brooks. Ltd 

13 

S.A. 

40 

20 

20 

80 

i 1.58 

Hoiiuiey Marsh-Merino Come- 

Do. do 

11 

ft 

40 

18 

20 

78 

r 

back 

t Do. do 

15 

f* 

40 

18 

20 

78' 


do do do. 

t Do. do. 

10 

ft 

40 

17 

19 

76 


do, do. do 

t Do. (lo. 

12 


38 

18 

20 

76 


do do, do. 

t Do. do. 

14 

,, 

40 

18 

18 

76 


do do. do. 

t Do. do. 

3 

99 

38 

17 

20 

75 


dr» do. do. 

t Do. do. 

9 

ff 

30 

16 

20 

75 


do do. do. 

t Do. do. 

8 


38 

16 

20 

74 


do do do 

t Do. do. 

4 


38 

16 

19 

7.3 


do do do. 

t Do. do. 

7 


38 

16 

18 

72 


do. do. do. 

t Do. do. 

26 


36 

17 

16 

69 


do. d(» do. 

t Do. do. 

25 


37 

15 

15 

67 


do. do do. 

t Do. do 

24 


35 

15 

15 

65 


do. do. do. 


*Only one pen entered. 


fAdditlcmal pens. 
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CLASS I — continued. 


Competitor. 

Entry 

State. 

Point*. 

Total. 

Total, 

Breed of Ewe. 

No. 


A. 

B. 

C. 


2 pens. 


Fred Carr 

1)0. 

7 

K 

N S.W. 

40 

38 

20 

20 

20 

20 

80\ 

78/ 

158 

Crossbred 

K. C. Thompson 

1)0. 

« 

7 

Tas. 

40 

40 

20 

18 

20 

20 

80 \ 
78/ 

158 

Corriedale 

t Do. 

15 


34 

16 

16 

66 



E. H. Thorpe 

Do. . . 

3 

38 

S A. 

40 

35 

22 

10 

20 

18 

88\ 

69/ 

157 

Merino 

H. H, Shillabeer 

40 


42 

20 

18 

80 

156 

English Leicester-Merino tl 









lamb ovorM'elght) 

Do. 

50 

J, 

40 

18 

18 

76 


English Leicester-Merino 

t Do. 

32 


40 

18 

18 

76 


English Leicester-Merino cross 

t Do. 

33 


40 

18 

18 

76 


do do do 

.1. V Hiscutt 

Do. 

4 

2fi 

'Fas. 

40 

38 

20 

18 

20 

10 

80 \ 
72/ 

152 

English Leic(‘8ter cross 

H. S. Henley 

Do 

1 

4 

n”s w. 

40 

40 

18 

18 

18 

18 

76\ 

70/ 

152 

Romney Miirsh-Meriuo 

•F. T. Edwards 

11 

T^. 

40 

20 

20 

80 


f'rossbred 

*Jdnd8ay H tithes & Sou 

37 


40 

20 

20 

80 


do. 

H R. Heazlew ood 

3 


42 

20 

20 

82 \ 

150 

Romney cross- Romney cross 

Do 

54 


34 

18 

16 

68/ 


Ewes 

“Wm. Cook 

Do 

«2 

«1 


40 

38 

18 

18 

18 

18 


1.50 

(‘rossbred 

t 1)0 

50 


32 

10 

10 

64 


do. 

K E Colder 

1)0. 

34 

35 

S A 

30 

4(» 

17 

10 

10 

18 

72 \ 
77/ 

149 

Border T.eicester-Mcrino 

t Do. 

51 


30 

14 

14 

64 


do. do. 

•H V Ro<kUfre 

27 

Tas. 

38 

20 

18 

76 


Corrietlale 

•H. D. Moodie 

17 

Vic 

38 

20 

18 

76 


Border Leiceater-Lincoln- 









Merino cross 

C. R. Napier 

Tj 

Tas. 

40 

18 

18 

76 


Crossbred 

Sir .1 Laxinjjton Itonvthon 

4(> 

S A 

38 

18 

18 

74 \ 

148 

Border Leicester-Merino cross- 

Do do 

41 


38 

18 

18 

74/ 


brjxi 

Do <lo 

22 


40 

17 

17 

74 


do do. do. 

J. MeCinty ♦ 

Do. 

52 

30 

'fas 

40 

38 

20 

10 

16 

16 

76 \ 

70 / 

140 

Cros8bre<i-Dorset Horn 

\V. (i Burgess 

Do 

1 

10 

w’a. 

40 

38 

18 

10 

18 

16 

76 \ 

70/ 

146 

Border J^eicester-Merino cross 

F. N. Simpson 

45 

S A. 

30 

20 

18 

741 

146 

Leicester-Merino or Romney 

Do 

40 


38 

10 

18 

72/ 


Marsh-Merino 

t Do 

47 


38 

10 

18 

72 


do. do do. 

t Do 

48 


38 

16 

18 

72 


do do do. 

t Do 

52 


34 

14 

14 

62 


Romney Lelce.ster-Merino 

•C (’ Topharn 

8 

W A. 

38 

18 

18 

74 


Border Leice.ster-Merino cross 

•J. B. Stephenson 

30 

S A. 

38 

18 

18 

74 


English l.eicester-Merino 

•P. I. Puokridge 

30 


40 

18 

16 

74 


do do 

♦W. M MoFarlnne 

31 


40 

18 

16 

74 


Romney Marsh-Merino 

D. W. Tavlor 

Do. 

43 

44 


38 

30 

16 

16 

18 

18 

72 \ 

70 / 

142 

Border Leicester-Merino cross 

t Do. 

30 


38 

10 

10 

70 


English Leicester-Merino 

t Do 

37 


30 

10 

16 

68 


do. do 

Estate late D. MaoKinnon 

27 

Vic. 

38 

10 

18 

72 \ 

142 

Romney Marsh-('omeback 

Do. do 

28 


38 

16 

16 

70 / 


cross 

•H. W. Tuek 

3 


38 

18 

16 

72 


Romney-Merino cros.s 

•1). S. Henderson 

10 

,, 

38 

18 

16 

72 


Ist cross Romney-Merino 

•li. R Cooper 

20 

S A. 

38 

10 

18 

72 


English Leicest(ir-Merino cross 

•T. Ridgwa> 

54 


38 

18 

16 

72 


Border Leicester-Merino (1 








lamb o\ era eight) 

A. \V tJileii 

Do 

24 

23 

Vic. 

Tas, 

30 

34 

18 

18 

18 

16 

72 \ 
68/ 

140 

CrossbrcHi 

•F. L. Beveridge 

00 

35 

18 

18 

71 


Polworth cross 

A. G. Jenkins 

Do 

55 

53 

S.A. 

30 

30 

18 

16 

16 

16 

70 \ 
68/ 

138 

Merino 

W. K Sargood 

o 

vie 

40 

18 

17 

75\ 

185 

Romnev and Border Lei- 

Do. 

1 


40 

10 

10 

60/ 


cester-Merino cross 

Graeme Leishman 

10 


42 

20 

20 

82 

134 

Lincoln-Merino cross 

Do. 

25 

n’.s.w. 

20 

11 

12 

52 


do. do 

•B. J. Stocks 

5 

30 

18 

16 

70 


Border Leicester-Aierino (3 









lambs overweight) 

Lauohlan Leishman 

Do. do. 

20 

2tl 

Vic. 

40 

30 

18 

10 

18 

12 

761 

52 / 

128 

JJncoln-Merino cross 

*P. J. B. Osborne 

0 

n’.s.w. 

32 

14 

14 

60 


Romney Cross Ewe 

•R. 0. Wliiiams 

11 


30 

14 

12 

56 


Crossbred 

•Agricultural High School 

12 


32 

12 

10 

54 


Romnev Marsh-Merino cross 




CLASS II. 




£. & B. Hawkins 

Do. 

4 

5 

Vic. 

44 

40 

18 

10 

18 

14 

801 

70/ 

150 

LInooln-Menno 

Agricultural High School 
Do. do. 

15 

14 

N.’S.W. 

vie. 

40 

38 

18 

15 

18 

15 

761 

68/ 

144 

Romney Marsh-Merino cross 

•Longcrenong Agricultural 
College 

•W. G. Burgess . 

11 

44 

20 

18 

82 

.... 

Ist Lincoln-Merino cross 

0 

W.A. 

36 

16 

16 

68 


Border LeiJiester-Merlno cross 

•H. R. Redditch 

13 

Vic. 

32 

18 

14 

64 


Lincoln cross 

•N. McKay Burbury 
•R. 0. Williams . . 

18 

Tas. 

82 

14 

14 

60 


Corriedale cross 

10 

N.S.W. 

30 

14 

14 

68 


Comeback Corriedale-Merino 


*Only one pen entered. t^A^ddltloniil pens. 
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SOIL EROSION. 

THE CONSTRUCTION OF CONTOUR BANKS. 

By L. J. H. Teakle (Plant Nutrition Officer) and N. Davenport (Agricultural 

Adviser — Wheat Branch). 

The incidence of soil eros^iioti has received very considerable attention all over 
the world during the last five years largely as a result of the surveys conducted by 
the Soil Conservation Service organised in the United States of America. The 
spectacular dust storms experienced in that country gave point to the warnings 
which agriculturists have repeat(*fl for a centuiy and a half, and governmental 
agencies were led to finance technical investigations which showed that a serious 
position had developed. As a result of over stocking, over-cultivation, cultivation 
in drought-liable areas and indiscriminate forest burning and cutting, ver>' con- 
siderable areas of country were seriously damaged, reservoirs were silting up, and 
a national calamity was heralded by the abandonment of many thousands of farms 
largely as a result of soil erosion. Authoritative statements from America show 
that about 100,000,000 acres of erstwhile arable land have been ruined as far as 
further tillage is concerned. Furthermore, it is estimated that 75 per cent, of the 
arable land of the United States of Ameinca is in need of treatment to maintain 
its fertility level which is rapidly being i educed by soil erosion. In the case of 
water erosion on sloping country, the method of treatment is the construction of 
contour banks or terraces to control water movement. 

Although such careful surveys have not been conducted in Australia there is 
ample evidence that soil erosion has taken heavy toll of farming land throughout 
the continent. While it is conceded that the damage is proportionally very much 
less serious than in the United States of America, “a competent observer from 
overseas has expressed the opinion that over one-half of Australia’s wheat lands 
needs some fonn of erosion control, particularly by contour banks and strip crop- 
ping.”U>> The interest of farmers in Western Australia in methods of preventing 
and remedying soil erosion damage has beim mueh in evidenee recently and there 
has been a demand for the details of those simple remedial and control practices 
which any farmer can adopt. Much of the information has already been published 
elsewhere but is not readily available for the farmers of this State so that repetition 
in this Journal is necessary. 

< • ' t 

Where Soil Erosion Ocenrs. 

Soil erosion occurs largely in the hilly farming districts, particularly in the 
jam and york gum belt where the rainfall ranges from 15 to 20 inches per annum 
and where cultivation and cropi)ing is a major phase of the agriculture. It almost 
invariably occurs where the .slope of the cleared land is steeper than 2 degrees 
(3% per cent.) and is evidenced by gullies and washes. These gullies and washes 
are not the primary condition but in themselves are the result of water running 
off the slopes and accumulating in the depressions, along sheep pads, tracks, etc. 
Following cultivation and heavy stocking, accentuated by the depredations of the 
rabbit, the ground loses its sponge-like qualities and water is not absorbed readily. 
Consequently, a considerable proportion of the rain runs off. Obviously, this is 
not only a loss of valuable moisture needed in the subsoil for crop growth, but 
damage to the soil results from the carrying away of tin; rich surface layers and the 
cuttihg of gullies through paddocks. 

* '^Conserve your Soil: A simple guide to Erosion Control, published by the 
Bank of New South Wales. 
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The Control of Soil Erosion. 

The control of soil (Tosion, whether by water or wind, primarily involves 
proper farm management. The actual details of the most satisfactory management 
will vary from district to district and will depend on the nature of the soil, sloy)e, 
etc. Whatever the conditions, croj) rotation must he adopted to maintain, as far 
as possible, the absorbent (jualities of the soil. This will involve the iibe of a 
pasture period, and avoidance of excessive cultivation and croppino* and over- 
stocking. Wind breaks will be an additional factor in the control of wind erosion^ 

For the more direct control of water erosion on slopes the constiuction oU 
contour banks is the first esT^ential. 

Contour Banks. 

For counth'ss generations terraces and liillside ditches have been used to control 
the rush of water on slopes. The modern development, how'ever, dates from 1885 
when Mr. Mangum, of Wake Co., North Carolina, devised a broad base terrace, or 
contour bank which would effectively prevent accumulated water from running- 
down slopes, would promote water absorption, and would allow free use of all 
farm iini)lements. The banks are so constructed that a paddock may be worked 
in any way convenient to the farmer (just as if they were not present). It is. 
generally advisable, hovvexer, to ])Iough and/or cultivate slo}>es in narroxf lands,, 
tollowing as near a.s possible the contimr banks, and not round and round the pad- 
dock to finish in the centre. 

The first {‘N<('ntiaU in terracing a paddock are the location of the outlet, deter-' 
mining the .slo| e, tin* spacing of the contour banks, and j)egging the lines the 
banks arc* to follow. This done, contour banks may he constructed by means of a 
j>lough, drawn eitln*!* hy horses or a tractor, by a special i)ow('r gradei* or other 
suitable implem(‘nt. In our exj)ericnice we have found that the most suitable farm 
implement is a 4 or 5 furrow disc plough with large discs which will move a large 
body of soil each round. A mould board plough will do the job but is inconvenient 
cn account of lark of lcv(*r control of de])th of ])loughing on the front carriage. 
The amount of work reejuired in the construction of the banks is generally equiva- 
lent to plowing the whole jiaddock. 

The contour bank is a structure about 20 feet acro>^s. It consists of (1) an 
upper ditch, which is broad and shallow, (2) a central, broad crown the top of 
which is If) to 20 incht*> above the le\(*l of the Imttom of the upper ditch, and (3) 
a low-er, broad ditch. Figure 01) diagrammatically rejnesents a contour bank. The 
resemblance to an ordinary formed dirt road wdll be apjiarent. 

Generally, the contour bank is not constructed dead level but is giv(‘n a slight 
fall (1 in 100 or 1 in 200) to alloxv the removal of excess water in times of heavy 
rains. 

These banks are permanent. All that is required in their maintenance is the 
ploughing or cultivating of the earth to the centre of the crowm wlicm'Ver it has 
been reduc(*d in height so much that an overflow’ in the event of a rain stonii is 
likely. 

Points to hf Considered."'' 

In order to be sure of a permanent and satisfactory job several jioints must be 
considered in the construction of contour banks. 

1. Consult your agricultural adviser to get all of tin* information possible 
bc'fore starting. 

* Adapted from Crops or Canyons,’’ published by the Caterpillar Tractor Co.^ 
Peoria, 111., U.S.A. 
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2. Examine each field carefully and decide where the outlets to take excess 
water are to be located. 

3. Determine the slope of the land and decide upon the distance apart of 
the banks and the fall to be given in each part of the banks. 

4. Lay out the lines for the banks accu lately, using a ^‘leveF^ giving the cor- 
rect fall. Even out sharp turns. 

5. Commence formation on the top bank and complete them as you go. 

6. Fill ill low places where water may accumulate and damage the bank. 

7. Once started, finish every terrace, finish eveiy outlet and complete the job. 

The Home-made Level/* 

A suitable instrument for pegging the contour banks is a home-made ‘^leveF^ 
wliich any handy man can make in a couple of hours. On account of weight, 
Oregon pine timber is recommended. Three pieces 4in. x IV^iin. by 8 feet long 
and one piece 6in. x 1^4in. by 12 feet 6 inches long will be required and are built 
into a frame as shown in figure 1. To make the structure rigid, it is recommended 
that a quarter inch scarf be cut in each piece of timber at the joints and that the 
frame be held together by means of quarter inch bolts. If three bolts are used at 
each joint, a dozen quarter inch by 2% inch bolts with washers will be required. 
It is essential that the spread of the legs at the base be exactly 20Q inches (16 
feet 8 inches), and that the centre cross-piece be exactly imrallel to a line joining 
the lower ends of the legs. 



Details of the construction of the home-made “level.’’ In the interests of light- 
ness, Oregon pine is recommended but any other type of timber may be used. The 
overall length at the base must be exactly 200 inches and the centre cross-bar exactly 
.parallel with the base line. The other dimensions may be varied if necessary. 

An ordinary carpenter's spirit level is attached to the centre cross piece to 
determine when the lower ends of the two legs are exactly level. 

To test the “level," set it up on a floor or smooth piece of ground so that the 
Ibubble of the spirit level is in the centre and mark the position of the lower ends 
•of the legs. Then reverse the “level," end for end, placing the legs on the same 
«pots. If the apparatus is in adjustment the bubble will still be in the centre. 
Should this be not so, the longer leg is shortened until the reading is correct. 

For convenience in adjustment of the “level" for laying out contour banks of 
any desired slope an adjustable foot may be attached to one leg as shown in fig. 2. 
By using a double row of quarter inch bolt holes one inch apart, it is possible to 
adjust the foot in half inch intervals — that is, by intervals of one quarter per 
oent. slope. For the attachment of the parts of the adjustable foot, three bolts 
%iii. X liin. and two bolts ^4in. x Sin. will be required. 
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FIGURE 2. 

Details of the eonstriietion of the adjustable foot. 

2A. The carrier for the adjustable foot. Half lap and bolt on to the end of one 
leg of the ‘‘level.’' Bore 4 quarter-inch holes, a, b, c, d, to take the bolts of the adjust- 
able foot. 

2B. The adjustable foot. The quarter-inch holes are 1 inch apart and staggered 
so that the adjustments may be made in half-inch intervals (t.c., one quarter per cent, 
slope). 

20. The adjustable foot attached to the “level” by means of two quarter-inch 

bolts. 
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Decide Upon Outlets for Excess Water. 

It is most important that outlets be provided for all contour banks so that 
excess water may be disposed of with greatest convenience and least damage. The 
best outlets are natural water courses or patches of absorbent scrub or pasture 
land, but if these are not available, broad, shallow drains may be constructed along 
fences or other convenient places, choosing a site with the minimum slope. These 
drains should be grassed, if possible, to bind the soil. Couch grass should be 
suitable in many districts. Rocks, brush, wire, etc., may also be used to protect 
the bottom of the drain from damage by the running water. 

Laying out a Field for Contour Banks. 

First of all, carefully examine the field for slope. This may be done by 
means of the “level” by placing the apparatus up and down the slope and measur- 
ing the height which the lower leg must be raised to bring the bubble into the 
centre. As the “level” is 200 inches long, if this eight is 16 inches, the slope must 
be 8 per cent, or 1 in 12%. From the slope, the spacing of the banks may be 
decided using the information in table 1 as a guide. If the land is very subject 
to ei’osion, these intervals must be adhered to rigidly, or even decreased, but if the 
soil is very absorbent, the spacing may be increased. It is unwise to increase the 
intervals too much as the enlarged catchment area above each contour bank 
means a greater concentration of water wuth consequent danger of sheet erosion 
between the banks. 


TABLE 1. 


The Spacing of Contour Banks according to Slope.* 


Fall of land per 100 
feet horizontal. 

feet, 

3 

4 

5 

6 

7 

8 
10 
12 


Vertical drop between 
contour banks. 

feet, inches. 

3 0 

3 6 

4 3 

5 0 

5 9 

6 3 

6 6 

7 0 


Distance between 
centres of banks along 
the slope. 

feet. 

100 

87i 

86 

83 

82 

78 

66 

58 


* E. S. Clayton : Control of Soil Erosion, N.S.W. Dept, of Agriculture Bulletin. 


Second, decide upon the fall to be given the contour bank. If the bank is 
short, say not more than 10 chains long, a uniform slope of one per cent, should 
meet most requirements and the adjustable foot would be lengthened by two inches. 
If the bank is longer, a smaller slope should be given the next 10 chains — say on<y- 
half per cent, or one inch in 200. The portions of the bank more than 20 chains 
from the outlet may be given a one-(juarter per cent, slope or one-half inch in 200. 
Less than one-quarter per cent, slope is not recommended for ordinary use on ac- 
count of the difficulties involved in attaining greater accuracy with the “home-made” 
level. 

Figure 3 illustrates the variable slope contour bank. 

Third, commence on the topmost bank at the outlet and peg the line of the 
contour bank as determined by use of the level. Guesswork Is positively dangerous 
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and will lead to waste ot* the effort put into the work as inaecurately located banks 
are more damaging than no banks at all. With the “lev(*r^ the work may be done 
quickly and accurately and will lay the foundation for a permanent improvement. 


Outlet 


1 per cent 


*i par cant Slope 


1 parTa.nt Slop** 


— • — L. 

lochams ZOchairir 

T’i^ure 3 

The variable slope contour bank. By this means the lowir end of {lie liank can 
carry off an accumulation of excess water faster than if a constant slope of, say, lialf 
per cent, is used. 


Figure 4 illustrates the method of jteguing the position of a contour bank. It 
must be remembered that the lengthened loot must alwn>^ b(‘ down the slope: in 
working up the slope it must be in the rear; in working down the slope of the con- 
tour bank it must lie in front. 



FIGURE 4. 

Pegging out tbe position for a contour bank. A start is conveniently made from 
the outlet of the topmost bunk. In this case the outlet is a creek with a good cover of 
vegetation along its banks. (Conserve your Soil: Bank of N.S.W. circular.) 

Fourth, after a line is pegged it will lx* noticed that the stakes are somewhat 
irregular, due to the unevenness of the surface, and that there are sharp angles in 
the line where gullies or mounds occur. The small irregularities^ are evened out by 
adjusting the stakes to give smooth curves: in crossing gulli(»s the liu(‘s are carried 
almost straight across and the depression iilled in to the retpnred height by means 
of a scoop or similar machine; mounds should lie reduced likewise to allow unim- 
peded flow of water along the contour banks when necessary. Figure o illustrates 
the right way to carry contour banks across small depressions. 
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Constructing the Contour Banks. 

A great variety of equipment may be used for constructing contour banks. Un- 
doubtedly, suitably designed power graders are most economical if sufficient work 
to warrant the capital cost has to be done, but for the individual farmer the disc 
plough does a very satisfactory job. The most suitable plough has four or five 


RIGHT WAY 



SMAl£ 
DCPRtSi'siONS 



Sftat p Cui vcs mean 
Trouble in buildittg 
Trouble in maintamm):; 
Interference with flow 
of water 

Difficulty in using 
contoured rows 


The Right and the Wrong Way to run terrace 
lines across small depressions 

FIGURE 5. 

Avoid sharp angles in constructing contour banks across depressions. (Conserve 
your Soil: Bank of N.S.W, circular.) 

large discs and will give sudicient width in three rounds. Two rounds Avill give 
adequate width with a ten-disc cultivating plough, but this implement is not as con- 
venient as the 4 or 5-fuiTow disc plough. Horse or tractor power is etiually satis- 
factory. The crawler type of tractor is more suitable than the wheeled type, 
especially if the ground is wet. 

Assuming a 4 or 5 disc plough is to be used, the procedure is as follows: — 

1. Set the plough to cut a depth of at least six inches, if possible. 

2. Strike out along the line of stakes laying the front furrow slice on the 

line. On the return trip of the first round throw the first furrow slice 
this time on top of the first furrow slice of the previous trip. This 
gives a crown the height of two furrow slices. 

3. Then plough two more rounds as in ordinary ploughing to give a 

ploughed strip about 20 feet wide. 

4. Again plough a round in the centre (round 4) laying the first furrow 

slices one on top of the other as in the first round. This gives a 
crown the height of four furrow slices. 

5. Plough one more round as in ordinary ploughing. 

6. Using the level, determine the height of the crown above the top drain. 

If the height is at least 15 inches the crowm is sufficiently high and 
only needs broadening by ploughing two more rounds (rounds 6 and 
7) keeping about 18 inches from the centre in striking out the 6th 
round. 

If the crown is less than 15 inches high it will be necessary to plough addi* 
tional series of rounds into the centre until it is built up to the required height. 
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effective work. In such cases it is economical to construct the contour banks in the 
course of fallowing when all but the first trip are ploughed from the upper side. 
The other trips which would have been ploughed on the lower side are used for 
ordinary fallowing work further up the slope. On steeper slopes, too, it is neces- 
sary to give the banks a higher j)itch to get the necessary height of crown. 

The result should be a wide bank with a smooth, rounded top and a broad 
shallow drain on both the upper and lower sides. Water collecting in this drain 
will tend to soak in and thus add to the supplies of subsoil moisture. In the case 



FIGURE 7. 

Using a disc plough to build a broad base contour bank or Mangum terrace. (Con- 
serve your Soil: Bank of N.S.W. circular.) 

of heavy rainstorms the excess water is quietly moved in a broad shallow stream 
to the outlet and the damage resulting from w^ater rushing over the surface and 
accumulating in gutters is avoided. 

Testing the Contour Banks, 

When the ploughing has been completed, the banks should be tested with the 
“level” to see that they are up to specifications. Apparent irregularities due to 
depressions, stony or gravelly bars, etc., must be examined so that low places may 
be filled in and high places cut down to allow unrestricted movement of water when 
necessary. 

The slope along the bottom of the drain may be tested with the level as in 
pegging the line. To ascertain the height of the top of the bank above the drain 
it is suggested that one foot of the level be placed midway between these points 
and the other in the upper drain pointing the “level” down the slope. Measure the 
height to which this leg must be raised to bring the apparatus to the level, as in 
determining slope. Without altering the position of the upper foot, measure the 
drop to the top of the bank in a similar manner. In the event of the top of the 
bank being higher than the upper foot, this may be raised on a small mound of 
earth and the differences in height pleasured from this basis. The difference be- 
tween these two measurements gives the height of the top of the bank above the 
upper drain. 
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Maintenance of the Contour Banks, 

Contour banks require little attention but it is wise to inspect them carefully 
after the first heavy fall of rain to locate any weaknesses in construction and prevent 
damage by immediate attention. Once the banks have settled, it will be necessary 
to plough the earth to the centre occasionally. The h(*ight of the toj) of the bank 
above the drain will be reduced by the packing of the soil and spreading in the 
course of cultivation as well as by the accumulation of soil in the drain. Before 
this height has been so reduced that overflow is likely after heavy rains, the bank 
should be raised by a round or two with the plough to throw the soil to the centre. 

7'he Value of the Contour Banks. 

It is not intended to cite evidence to prove the value of the contour bank for 
soil conservation. Suffice it to say that it is imiversally recognised and experience 
in America has proved that they prevent erosion, conserve moisture and lead to im- 
proved crop yields. Tn answer to the question “Does it pay to use contour bank 
on slopes liable to soil erosion?” it may be stated that 6,000,000 acres of agricul- 
tural land have been treated in Texas alone. This is double the area sown to wheat 
in Western Australia. 

Furthermore, measurements in Oklahoma have shown that, in one instance, the 
annual loss of soil per acre from a terraced area was 2.2 tons as compared with 
64.1 tons from an un terraced area. Yields are reported to be from 20 to 40 ]»er 
cent, higher on terraced areas. 

Contour banks are not only of value becau.se they prevent soil erosion but be- 
cause they cause the moisture to soak into the ground. When stored in the subsoil, 
water is very valuable but it is a menace when moving uncontrolled over the soil 
surface. 

Furthermore, contour banks do not interfere with the use of machinery, they 
may be constructed by any careful farmer with farm implements, and they are 
practically permanent once constructed. Failure of contour banks is always trace- 
able to faulty work or design and not to any weakness in the system. Some farmers 
in New South Wale.s claim to construct banks at a cost of 10s. per acre. Generally, 
the cost would probably be greater but when combined with CTop rotation and 
careful farm management, they represent a veiy sound investment wherever soil 
erosion is liable to occur. 


ALL AUSTRALIAN PORKER AND BACONER CARCASE 

COMPETITIONS- 

The Australian Meat Board advises that, during the present year, they will 
continue the competitions for export baconer and porkcu- carcases which were 
successfully launched in December, 1937. 

Very few entries were received last year from Western Australia, principally 
owing to the shortness of notice which was given prior to the closing date for entry 
to the competitions. 

It is hoped that as many entries as possible will be submitted during the current 
year, and it will be noted that only three carcases arc r(*quired, although five 
eligible pigs may be forwarded to the treatment works, from which the best selected 
three could be forwarded. * [ 
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Should (‘onipctitors desire any assistance in selecting the carcases to he 
forwarded, arrangements could be made by application to the Department of 
Agriculture for an ofhctT to collaboi*ate with the management of the works — 
through which the pigs art* being shipped — ^in the selection of the carcases to be 
forwarded to London. 

The following information regarding the conditions of the competitions are 
supplied by the Australian Meat Board: — 

‘^The object of the competitions is to encourage the breeding of the right type 
of pigs for the export market and to advertise tin* Australian product overseas. 

Conditions will be the same as last year. Entries for the next competitions must 
be delivered to works on or before October loth next. Carcases will be judged in 
London on or about December 15th. 

Each entry must b(* of three carcases, sired by a pure bred boar from a litter 
recorded by tlie Australian Stud Pig Breeders^ Society. The three carcases may be 
selected from a maximum of fi\e (‘ligible ])igs submitted. 

Such ])articulars as age, br(‘(‘ding, feeds and methods of feeding and husbandry 
will be asked of entrants. The dam need not be pure bred but the breeding of the 
dam must be stated. 

The weight range for entries in the porker class is from 60 lb. to 90 lb. and 
in the baconer class from 120 lb. to 160 lb. dressed weight and including heads in 
each case. 

Only om* entry of a jiarticiilar breed or cross may be made by an individual 
entrant. 

No entry fee will be charged but only those entries adjudged as of lirst grade 
export standard by a Commonwealth Inspector will be eligible to compete. 

Coint»etitors will be required to lodge their entry forms in the first instaneo 
with meatworks or bacon factories which they supply and to make arrangements 
with such works or factories for the delivery of carcases to a store in T.endon 
AS nominated by the Board. Payment for the pigs will be made by works in the 
usual way. The works will be reimbursed by the Board to the extent of ^d. per 
Ih. on baconer carcases as compensation for mutilation in judging. 

Prizes to the value of £25 will be provided by the Board in each class. This 
amount will be divided up as follows— first £9, second £6, third £4, fourth £.‘l, fifth 
£2, sixth £1. In addition a trophy valued at £10 10s. will be competed for in each 
<jlass. Fii’st class certificates will be awarded to all entries scoring over 70 per cent, 
of total points and second class certificates to all scoring from fiO to 70 [>er cent, 
of the total. 

Entry forms may be obtained from the office of the Australian Meat Board, 
401 Collins street, Melbounie, from the Veterinary Officers of the Department of 
Commerce in each State, from the Department of Agi’iculture, Western Australia, 
from the Secretaries of the State Branches of the Australian Stud Pig Breeders’ 
Society and from meatworks or bacon factories handling export pigs. — G. K. 
Baron-Hay. 


ERRATA. 

Pag^ 325, line 3, column 10. — '^Lansdowiie Clrcam Lass,” insert 393.33 lbs. in place 
of 3187,57 Iba. 
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ASSOCIATIONS FOR THE IMPROVEMENT OF DAIRY HERDS 
IN V^STERN AUSTRALIA 


REPORT FOR YEAR ENDING 30th APRIL, 1938. 


G. K. Baron-Hay, Superintendent of Dairying, and 
R. A. Paul, Agricultural Adviser. 

During the autumn of 1937 early rains gave promise of a good season which 
was sustained throughout the winter period and spring months, the general result 
being favourable conditions for the growth of pasture and, consequently, produc- 
tion of dairy products throughout the State. 

The average production of those cows under test in the scheme is shown in 
Table 1 below and includes th(‘ productions of all cows which were under test for 
three months or over. 

TABLE 1. 

Average Production per Cow. 

No. of Herds. No. of (tows. Milk. Test. Butter-fat. 

gals. % lbs. 

393 10,033 486 4 59 223 07 

This average production taken in (*onjunction with the average price of butter 
fat, approximately 15d. per lb., during the year should enable an eflicient dairy 
farmer to conduct his business so as to yield a net profit. 

While this increa.sed yield may be due, in part, to seasonal conditions. Table 2 
which shows the steady improvement eacR year since grade herd recording was 
initiated in 1933-34 indicates that testing is a great factor in effecting and then 
maintaining increased yields, 

TABLE 2. 


Average Production per Cotv, 1934-1938. 


Y ear. 

No of Cows. 

Milk. 

Test. 

Butter-fat. 



gals. 

% 

lbs. 

1933-34 ... 

4,038 

415 

4 • 3.5 

180-6 

1934-35 ... 

4,088 

456 

4-.')6 

207-8 

1935-36 t 

4,590 

4.59 

4-51 

207-3 

1936-37*... 

9,115 

4.34 

4 -.53 

196-7 

1937-.38t 

10,033 

486 

4-59 

223-1 


* 9 new units. t 1 new unit. 


In Table 2 above it will be noticed that 1936-37 there was an apparent reduc- 
tion in yield from that of the previous year. This, however, can be explained in 
part by the comparatively unfavourable s€»ajson, but this in itself Is not a sufficient 
cause. The real reason is that in tliat year the number of cows under test was 
more than double, owing to the formation of nine new units, the average produc- 
tion of which was 181.4 lbs. butter fat. It is rather intere.sting to note that this 
average production is almost identical with the average production of the first 
eight units which commenced operations in 1933-34 and is a guide to the* average 
production of the cows which are not under test throughout the dairying districts. 

Generally, the average production of new units approximates from 180 to 190 
lbs. butter fat, but rapidly increases after herd recording commences. 

The nine units wdiieh had been under test during 1936-37 for more than one 
year averaged 210 lbs. butter fat per cow, thus maintaining production in spite of 
the unfavourable season. 
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PRODUCTION PER COW IN EACH UNIT. 

The av(3rage production per cow in each unit is shown below in Table 3, and it 
w’ill be noticed that in every instance there has been an increase in production over 
that for the previous season. 

TABLE 3. 


Average Production of Cows in each Unit. 

1937-38. 1936-37. 


Unit. 

Herds. 

Cows. 

Heifers. 

Milk. 

I'est. 

Butter-fat. 

Butter-fat. 


No. 

No. 

% 

lbs. 

O' 

/o 

lbs. 

lbs. 

A. — Donnybrook 

20 

433 

22 

.5,276-60 

5-20 

275-18 

235-79 

B . — Serpentine . . . 

18 

396 

13 

5,523-76 

4-29 

236-93 

215-92 

C. — Cookernup . . . 

23 

745 

21 

5,257-77 

4-30 

2.30-83 

195-2.3 

D. — Harvey 

19 

545 

21 

4,800-00 

4 -.58 

219-69 

216-08 

E. — ^Brunswick ... 

21 

606 

16 

.5,.375-00 

4-71 

253-15 

231-32 

F. — Dardanup 

22 

749 

15 

4,512-00 

4-31 

192-98 

180-73 

G.— Capel . . . 

18 

689 

17 

5,164-00 

4-31 

222-66 

209-96 

H. — Balingup 

23 

684 

21 

5,181-28 

4-69 

243 '(m 

212-78 

I. — Forest Grove... 

22 

505 

19 

4,625-00 

4.58 

211-82 

202-43 

J. — Pemberton ... 

20 

.334 

12 

4,421-72 

4-62 

204-49 

180-20 

K. — Rosa Brook 

25 

515 

12 

4,744-49 

4-72 

224-33 

195-08 

L. — Vasse 

23 

489 

31 

4,802-61 

4-78 

229-59 


M. — ^Manjimup ... 

20 

490 

14 

4,486-00 

4-77 

214-28 

178-80 

N.— Uduc 

17 

409 

19 

4,937-69 

4-38 

216-OS 

187-06 

0. — Benger 

18 

522 

12 

.5,181-40 

4-58 

233-25 

208-14 

P. — Pinjarra 

21 

533 

10 

4,564-93 

4-63 

210-01 

162-66 

Q. — Greenbushes ... 

23 

583 

12 

4,507-04 

4-82 

217 35 

170-47 

R. — Brookhampton 

20 

414 

23 

4,413-00 

4-78 

211-13 

180-43 

S. — Albany 

20 

392 

18 

4,225-00 

4-39 

1 85 • 46 

161-95 


In comparing: productions of cows in different districts, it has l)een noticed 
generally that, where daii’y farming is not the principal activity on a farm but is 
incorporated with other fonns of agriculture and, in particular, beef-i*nising and 
sheep production, there is a tendency for the average yields to be depreciated. 
This is not necessarily the case as is exemplified iby the high average production of 
275 lbs. butter fat per cow in the Donnybrook district, but in this instance dairy 
farming may be regarded as tbe principal activity during nine months of the year, 
whilst orcharding, particularly in the packing period, precludes dairy farming 
during the dry months. With sheep-raising, however, adequate provision does not 
exist at present, particularly as regards fences, and, where dairy cows and sheep 
are run on the same farm, unless cows can have access to the pasture first and then 
be followed up by sheep, low yields seem to be the result. 

It is gratifying to notice from Table 3 that, in a number of newly developed 
districts in the South-West, the average production of cows is quite good, such as 
at Forest Grove, Rosa Brook, Vasse, Manjimup, and Greenbushes. The yields in 
the Albany district are disappointing but improving, and it is believed that by 
improvement in management, particularly regarding fodder const*rvation and con- 
trolling the lactation periods of cows, the yields of these cows can be raised con- 
siderably. 

OPTIMUM LACTATION PERIOD. 

An investigation into the records of cows in relation to the month in which 
they calve has been continued, and the results of the 10,000 cows under test this 
year corroborate those for previous seasons. 

In the graph below it will be noticed that peak production was given by those 
cows calving during March and April with but slight reduction in yield for those 
calving during M&y and June. 

In previous years, peak production has been given by cows calving during 
April with only a slight reduction during May and June. 
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During 1937-38 excellent rains fell in February and early March with suffi- 
cient further falls to maintain the growth of pasture thus germinated, which 
would account for the higher yields during March. 

Present results, therefore, confirm previous advice that, for maximum produc- 
tion, early calving is essential, preferably during April, May, and not later than 
June. September to December are definitely periods during which an endeavour 
should be made to prevent cows commencing their lactation period. 

The position as far as the various units are concerned regarding the percent- 
age of cows which commenced lactation during this desirable period of April to 
June is shown in Table 4 which, however, also includes cows which commenced lac- 
tation during July. 

It will be noticed in comparing the yields in columns 3 and 4 that the butter 
fat production of cows which calved early in the season (column 3) is in every in- 
stance in excess of the general unit average, and that in some instances the low 
average yield is in great part due to the small percentage of cows commencing their 
lactation period cmrly in the season. For instance, in the Dardaniip district ap- 
proximately one-third of the cows which calved early in the year produced 244 lbs. 
butter fat, whilst the unit average was only 193 lbs. 

TABLE 4. 


Percentage of Covjs completing Nmc Months'" Test, 


1. 


2. 

3. 

4. 

Unit Average 

Unit. 


Cows. 

o/ 

Butter-fat. 

lbs. 

Butter-fat. 

lbs. 

A. — Donny brook ... 


90 

282 09 

275-18 

IL — Serpentine 


73 

255-88 

236-93 

C. — Cookernup 


48 

247-63 

230-83 

J). — Harvey 


44 

228-59 

208-31 

E. — Brunswick 


57 

262-69 

253-15 

F. — Dardanup 


29 

244-29 

192-98 

CL— Capel 


78 

227-68 

222-66 

H. — Balingup 


79 

251-35 

243-06 

I. — Forest Grove 


70 

224-55 

211-82 

J. — Pemberton 


66 

222-77 

204-49 

K. — Rosa Brook 


45 

261-32 

224-33 

L. — ^Vasse 


59 

241 -.57 

229 -.59 

M. — ^Manjimup 


65 

220-07 

214-28 

N.— Uduc 


57 

231-18 

216-08 

0. — Benger 


95 

239-67 

233-25 

P. — Pinjarra 


64 

227-82 

210-01 

Q . — Green bushes 


94 

226-69 

217-35 

R. — Brookhampton 


84 

219-43 

211-13 

S. — Albany 


66 

197-75 

185-46 


WHOLE MILK PRODUCTION. 

In a number of units where the percentage of cows calving early is low, it is 
claimed that this is necessary as, in these areas, milk is being produced for con- 
sumption as whole milk and it is necessary to calve cows more or less evenly 
throughout the year in order to maintain an even supply, as for instance in the 
Cookernup, Harvey, and Bninswick areas. In these areas the difference between 
the unit average and the production of cows calving during the early autumn is 
not as great as might be expected, because these districts have the advantage of 
irrigiation which assists greatly in maintaining summer production. 

Even under these conditions, however, it will appear from information 
gathered each year and shown in the above graph that, even for the supply of 
whol^ milk, it may be undesirable to commence lactations during September, 
October, November, and December. During these months a supply of milk can be 
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maintained by cows which calve early in the autumn, owing- to the great flush of 
pasture normally available, and summer production should be provided from 
eows which commence their lactation period late in December, January, and 
February. By this practice a higher general production for the whole herd would 
be obtained. 

It is sometimes claimed that, as herd lecording is aimed particularly at rais- 
ing the blitter fat firodiictioii of cows, those farmers interested in whole milk pro- 
duction would not receive any appreciable benefit from testing their herds. In 
Tables 2 and 3, however, it will be not 'd that higher butter fat productions are 
coupled with higher milk yields and thnt, since the inception of herd recording, 
the av(‘rage butter fat test has been 4 A ])er cent, to 4.6 per cent., while milk 
yielda have increased consistcuilly from 415 to 486 gallons ]>er cow, and that in 
some districts wh(‘re whoh* milk ])roduction is the vogue, as at Serpentine, Cooker- 
nup, and Brunswic'k, the milk production is above the average owing to concentra- 
tion of breeds other than thoNC for high butter fat production. In tln^e districts 
the milk yield is respictively 552 gallons, 526 gallons, and 537 gallons jier cow 
])er lactation pi'riod, inciuding those cows which calved at relatively unprofitable 
jieiuods of the year. TIicm* yields under such conditions which require a minimum 
of hand-fec'ding with purchased concentrates sliould make whole milk production 
considerably more prohfabie than butter fat, after making due allowances for cost 
of deliveries and the redm-ed \ield owing to maintaining a eoristant siqijily through- 
out the year. 

CONTROL OF LACTATION PERIOD. 

As pointed out in tin* annual report for the year 1936-37, success in the control 
ol lactation periods with dairy cattle calls for careful management, particulai'ly 
as rc'gards — 

1. Prevention and treatimuit of disease. 

2. Provision of suitable fodder. 

3. Control of the dairy sin*. 

1. prevention and Treatment of Disease. 

Prevention undoubtedly is preferable to cure where any disease is concerned, 
and, in a dairy herd, there is only one sure means of prevention luid that is to 
start with a clean herd and then breed all the replacements that are required. 

Many dairy farmers make a practice of buying cows in jirofit and selling later 
ill the season as cows “dried off,'’ the herd being again replenished by further 
buying. It is in such hei'ds that diseases are usually found, the three worst being- 
mastitis, contagious aboi-tioii, and vaginitis. The two latter diseases can be con- 
trolled (hdinitely by avoiding the introduction of infected animals into the herd, as, 
without the presence of the sjieeiflc germ causing the disease, an outbreak is 
impossible. 

The writers are aware of many instances where, for a number of years, farmers’ 
herds have not suffered from any of these diseas<\s, and it is ascribed to tin* fai't 
that these farmers have i*ef rained from buying cows during this period. 

The treatment of these diseases is described in detail in the Bulletin “Common 
Stock Diseases and Their Treatment” by A. McK. Clark, Chief Veterinary Surg-wn, 
and which may be obtained free from the Dei>artment of Agriculture. 

Where, however, owing to one cause or another, a large jiroportion of the herd 
has failed to conceive normally and is thus calving “out of season,” the problem is 
^‘what means should be ado[)ted to again bring these cows back to early autumn 
calving.” 

Usually cows are mated in the third or fourth month after calving, as, if 
conception occurs at an earlier period, the lactation is shortened which is undesir- 
able, but, even if service should occur one month after calving, the date of com- 
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mencing the lactation can only be “brought back’^ by two to three months which is 
generally quite insufficient, and thus several years elapse before these “out of 
season” cows are again calving at a desirable time of the year, i.e., April to June. 
Some dairy fanners even go to the expense of selling such cows, after the first 
flush of their lactation period, rather than persevere for a number of years to 
bring them back to the correct month of calving. 

Another method which has been tried by several farmers, and, in their opinion, 
is reported to be profitable, is to prevent those cows calving, say, from September 
onwards from being served with the bull, and to milk them through the summer 
and then through the following autumn, mating these cows normally with the re- 
mainder of the herd in July and August. It is maintained that, while such cows 
may not yield their maximum during the ensuing flush season, they do increase 
considerably over their summei- production once green feed is available, and they 
are “brought back” to a normal calving date within one year. 

With a view of obtaining definite information regarding this, a number of 
such “out of season” cows are being maintained under test throughout the double 
milking period, with a view to ascertaining whether such a system is profitable. 
It is hoped that information on this point will be available at the end of tho 
present testing year 1938-39. 

2. Provision of Suitable Fodder, 

The provision of suitable fodder during the summer and early winter months 
is a problem that recurs annually and requires careful planning and forethought. 
Unless, however, there is ample fodder available for maintaining cows in prime 
condition during the summer months and then for continued feeding after the lacta- 
tion period commences until ample pasturage is available, there is little object in 
arranging for early calving. 

During the 3’^ear under review, the quantity of fodder conserved was more than 
usual, due almost entirely to the nature of the season. Every effort, however, 
should be made to conserve all the fodder cows are likely to require, and the type of 
fodder to be conserved may vary with the season and from farm to farm. The 
principles governing conservation, however, remain the same. 

(1) Ample fodder must be conserved and at least 2% tons of fodder per 

milking cow calculated as hay is desirable. 

It is found that those farmers whose herds are among the highest 
producing groups conserve more than this per head. 

The highest producing herd in the scheme this year, owned by Mr. 
A. M. Patterson of the Vasse, consumed approximately double this 
quantity during the year. 

(2) A second consideration is the type of fodder to conserve, which will vary 

with the situation of the farm. The basic consideration, however, is 
that cows require succulent food for the production of milk. 

In irrigated districts, therefore, hay probably would be preferable 
for feeding with irrigated green pasture and also during winter months. 
On unirrigatod farms, unquestionably silage should receive first atten- 
tion. 

The consumptive capacity of cows is not generally recognised, and instances 
have come under the writer’s notice where, although ample fodder has been con- 
served, this is being given to cows in daily qua^Atities considerably less than the 
cows require. 

During the summer months a cow will consume 50 to 60 lbs. silage per day or 
20 to 30 lbs. of good meadow hay, and it is suggested that feeders should weigh 
this quantity of fodder on one occasion when it is believed some surprise would 
be evinced at the bulk which such a weight of fodder entails. 
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HERDS GROUPED ACCORDING TO PRODUCTION. 

In Table 5 below an indication of the general uplift which is occurring in 
the j)roduction of herds which have been tested for a number of years is clearly 
shown. 

TABLE 5. 

Hards Grouped according to Production. 


Pounds of Butter-fat per Head. 


1 ear. 

i ‘J'" 

1 4()(). 

i 

350-400. 

3tKV-350. 

250-300. 

1 

200-2.J0. 

150-200. 

100-150. 

lender 

100. 


1 /o 


1 

1 O' 

/o 

% i 

/o 

% 

0 ^ 

/o 

o/ 

/o 

1933-34 ... 

! 


I 31 

3-93 

20-3 

53 • .■).") 

18-3 

2-61 

19;n-3S ... 

•20 

•77 

407 

19-34 

4.") -29 

26-40 

3-55 

•26 


It will be noted that, whereas in the first year of testing in 19:13-34 nearly 
three-<juarters of the herds under test yielded an average production of less than 
200 Ib^. butter fat, at the end of the fifth year of testing these low producing 



A typical hi«li-grade Jersey cow in Mr. A. Tmncrini^s herd, 
Balingup. Note a'nsenee of horns. This herd of 32 cows 
averaged 308.3 lbs. butter fnt per eow. 


herds had been reduced to 30 per cent., which, however, is still in excess of what 
may be regarded as satisfactory. It is believed that in a normal season, and with 
careful management, there should f the no herds falling in those groups producing 
less than 200 lbs. butter fat per cow. 

In the 200-250 lb. butter fat group it will be noticed tliat the percentage of 
herds has increased from 20 per cent, to 45 per cent., while the number of herds 
producing over 250 lbs. butter fat has gone up from 5.2 per cent, to 24.4 per cent. 
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COWS GROUPED ACCORDING TO PRODUCTION. 

In Table 6 bc'low the prodiietions of mature and junior cows are j^iven in 
various production t^roups. 

TABLE 6. 

Cou's Grouped according to Age and Production. 

(All Cows Tested less than 90 days excluded.) 


Age 

Class. 


Groups according to Butter-fat 

Production (lbs.). 


Total 

Over 

600. 

500 -(KM). 

400-500. 

300-400. 

2(K>-300. 

1.50-200. 

100-150. 

Less 

than 100. 

Cows.^ 


0/ 

/o 

/o 

% 

o/ 

/o 

% 

Of 

/o 

o/ 

/o 

e/ 

/o 

1 

Mature ... 

0-04 

013 

2- 15 

18-88 

48-42 

18-00 

9- 17 

3 21 

6,311 

Junior* ... j 



0-46 

6-13 

,39-48 

27-34 

17-51 

9-08 

i 

3,277 


* Cows under 3 years of age at calving. 


As would be PX])octed, the production of junior cows, i.e., cows Avhich com- 
menced their lactation period before they were three yi^ars old, is less than that for 
mature cows. It is surprising, however, to notice that, for 1937-38 no It^ss than 
34 per cent, of cows which W(‘re tested for more than three months fall in the 



A HEAVY PRODUCER. 

* ^ Chrissie, ’ ’ a Frcsian Jersey cross cow owned by Mr. E. Byrd, Harvey, produced 
14,841 lbs. milk, 4.52 per cent, test, 071.96 lbs. butter-fat, in her last lactation. 

junior class, a proportion which is unduly high and would tend to reduce the 
profit from herds. This proportion also was the same as for the previous year 
and indicates that herds are in the proces.s of being built up consequent on the 
development of greater areas of pasture. 

When the herd has been increased to the nuinber which is considered suitable 
for any farm, and taking the average working life of a cow as six years, the per- 
centage of heifers in herds under normal conditions need not exceed 17 per cent. 
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or 1 heifer for every six cows. A herd of eows built up in this proportion would 
average a higher })r()<lu(‘tion lhaii when it is nwessarv for any reason to imdudo 
a larger iiercentage of heifers. 


PROVED BULLS. 

Following the pi*actiee which Avas inaugurated last year, a further list of 
proved bulls haA'ing six or more daughters that have been test(*d and have produced 
over 200 lbs. butter fat has been compiled and is given below in Table 8. 

TABLE 8. 


Bulls with Shv or more Daughters which haue Produced not less than 200 Ws. Butter’fai. 


Sirr’s -Viiinr 

i\() 

Daufzli- 

ters 

Testcfl 

lha Butter-fat 

r 

Av(»rRtfi‘ ' ^'crai^e 

pJXc- I’roluctioii 

t ion 1 

Ittlkmanci'K 

Ov^ner's Name 

Fiiil 

Age of 
Bull 
(If still 
living). 

JKK^I Y 


Ihs. 

lbs 



Vears. 

AV hif<* Im'Iii f»f (ilon 

7 

441 

441 

A. M. Patterson 

A’ttsse 


Melrobc (iraltci 

(i 

373 

373 

H. ('. Williams 

Dreen hushes 

15 H. 

Moorlan.ls DiKtfct 

d 

.350 

3d8 

K ('. AViIliams 

(Treenhnshes 

0 

F'owloi’s nf ('a|K‘l 

() 

34d 

354 

('. A McCormack 

Cnpel 


(fiass A’al<‘ AJ«)nti(»si‘ AVfst 

10 

338 

338 

B. .1 MunniiiK 

Iklue 

11 

(ira‘*s A’alc Kowh-r’s Tw vlish 

J.'i 

270 

33d 

.1 SakTian 

Cookernup 

4 

AVhitr Jlockw E(l(lv 

(I 

270 

317 

H A. Clilton 

Bninswiek 

d r>. 

Moorluii Don 

14 

208 

312 


Ilarvev 

8 

A’fntonia Klvna^ Noltk^ 

d 

232 

200 

Mrs. 1) B. Hose 

Briinsw ick 

5 D. 

Mokino Hcio 

M 

28d 

205 

F. Kichaids 

Dardanup 

13 D. 

K'lirorh 

d 

27d 

27d 

J. Anpell 

Rosa Brook 

0 

(iiiiden Hill Spoit^man 

10 

234 

204 

K. O KayM’ard 

Harvey 

13 

Tra\alK.m Air I'liicl 

17 

23<> 

253 

T. M Smith 

JMnjarra 

8 D. 

Afoorlands 

II 

24 S 

240 

(> F. H Bo^vle8 

Pinjnrra 

0 

('ainpanih' Had 

11 

238 

240 

A .Tones 

Brookhamiiton 

10 

('onmation (UemTin 

K 

104 

232 

K E. Runeiman 

Brookhampton 


.luadiuo l‘hllandm‘r 

20 

230 

230 

R 0, Hayward 

Harvey 

12 

Colnivii Hnirlit star 1 

15 

175 

200 

T. B. Davidson 

BaliriKup 

7 

Ar^'TKALIAN lLLA\^ARKA SHORT- 
HORN 







nilhifw First Hoja* 

d 

208 

304 

P Fitzpatrick 

Cookernup 

d 

Maxi(*ar Millions 

s 

203 

350 

K Brockman 

BalinRiip 

7 

SaisdtMi i.addic 

7 

200 

352 

L ( ' WInduss 

1 (.’ookernup 1 

i 

10 

Tipperary ('amelia J1 's lir*- 
Keho 






d 

282 

350 

C A. AViekham 

Cookernup 

d 

AA'ooroloo Masher 

d 

301 

317 

A L Johnson 

Cdue ! 

13 

Hiiuht's Hill ot Ik•^r.^ 

7 

208 

208 

L Windiiss 

* Cookernup i 

17 

(ilaiiaxoii Darius 

0 

1 240 

200 

P. Mae Neill 

'X due 1 

d 

AVooroloo Holm lA', 

d 

1 238 

203 

R R (4raham 

Pembeiton 

d 

Sarwien Munareh 

12 

1 283 

280 

A. B Taylor 

Harvey 1 

11 

Suiniuerlca Mariiiiis 

Tipperary Al'dlai's Ke-Kelio 

10 

1 2d0 

280 

L A Mitcliell 

Bruns wiek 

7 1>. 

d ' 

204 

254 

C L Clarke Co 

Brunswick 

11 

Nyriip Mercfiiii 

d 

180 

230 

F. Reeve 

Brunsw ick 

d 

Star of WongoiiK 

15 

220 


M (J. Baker 

Brookhamjiton 

14 1). 

Sursden l.ad 10th 

S 

100 

»>.>" 

A. E Tavlor 

Harvey j 

4 

JiOMdru Knijihl 

11 

1 211 

211 

K. Trevena 

Brookhampton ' 

D. 

fiUFKNSrY . 

BriMikfields Piiii(*«* 

.. 

313 

338 ! 

1 

A R Ti'stur 

Ikliic ! 

- 

Miiresk Diomede 

d 

2*^4 

277 1 

Bast man & Son 

Brookhampton 


Kei) Pole 

Alie.ritechaii (hMU'^e 

0 

23d 

210 1 
) 

.T Fl>nn «Sr Sons 

Dardanup ' 

0 


In the Journal of Agriculture, December 1937, a list containing 53 provKl 
Imlls was published, and Table S contains the names of a further 37 bulls and the 
aA’erage production of their daughters, together Avith the names of the OAvners of 
the bulls. Of these bulls, nine are known to be dead, while a further nine have 
reached an age which probably has resulted in their sterility. 

The average age of these bulls Ls nine years, so that, except for a few of the 
bulls the first heifers of which have been under test and the bulls ai’c, therefore, 
about five years of age, there is little prospect of the animals in this list I'roducing 
a groat number of further offspring. 
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In view of the comparative scarcity of these proved bulls, it is hoped that all 
daughters of these sires, which are from cows testing over 250 lbs. butter fat and, 
therefore, are eligible for identification under the calf marking scheme, will be 
marked and registered. It is by this means that the average production of all 
cows in Denmark (Europe) has been increased from 85 lbs. butter fat per cow 
since 1885 to the remarkably high average of 257 lb. butter fat per cow for all 
cows in the kingdom. 

HERDS GROUPED ACCORDING TO PRODUCTION AND SIZE. 

The following four Tables, Nos. 9 to 12, which give the productions of leading 
herds grouped according to their size, yield interesting information. 

In Table 9 are shown those herds in order of merit producing over 260 lbs. 
butter fat and consisting of less than 20 cows. It will be noted that these smaller 
herds, which are in districts producing butter fat only, are comprised mainly of 
the Jersey or Guernsey breed, one herd only being lllawarra Shorthorn and one 
herd Friesian. Eight herds produced over 300 lbs. butter fat compared with only 
four herds the previous yeiir, whilst twenty-four produced over 260 lbs. compared 
with only fourteen herds the previous year, and is indicative again of the general 
uplift in production. 

TABLE 9. 


GROUP I.— HIGH PRODUCING HERDS OF I.ESS THAN 20 COWS. 
(In order of Merit.) 


Owner. 

As8(»ciation. 

No. of 
(V)W8. 

Breed. 

Butter-fat. 





lbs. 

R. L. Maidmont 

Caf)el 

10 

A.l.S 

366 

0. F'ojui ... 

Donnvbrook .. 

19 

.lersey 

359 

P. Proctor 

do. 

12 

do. 

350 

L. A. House 

Pinjarra 

12 

do. 

346 

A. C. Frost 

Donnvbrook ... 

14 

do. 

311 

W. Darnell 

Rosa Brook ... 

19 

do. 

305 

J. McEwan 

(’ookernup 

17 

do. 

304 

L. Temple 

Harvey 

14 

do. 

303 

C. Piggott 

Bruns wiek 

14 

do. 

296 

P. J. Fuller 

Donnvbrook 

10 

do. 

294 

Mrs. A. Margeresun 

Manjiinuf) 

9 

Guernsey 

284 

H. L. Newman ... 

Albany 

19 

derst'y x Short- 

282 




horn 


W. d. Morgan 

.Manjimup 

10 

Jersey 

279 

F. George 

Rosa Brook ... 

17 

do. 

278 

D. Bendotti 

Pemberton 

16 

Guernsey 

277 

Mrs. M. Abbott 

Pinjarra 

\r> 

Jersey 

276 

A. Clifford & Sons 

Donny brook 

17 

do. 

275 

R. M. Davies 

Manjimup 

18 

do. 

274 

R. Cain 

Donny brook .. 

14 

do. 

274 

E. J. Kemp 

Brookhampton 

9 

do. 

268 

G. Simmons 

Dardanup 

l.i 

do. 

268 

Bell Bros. 

Brunswick 

14 

Friesian 

267 

Mrs. E. Taylor 

Vasse . . 

16 

Jersey 

260 

E. Hough 

Forest Grove 

18 

do. 

260 


In Table 10 below, the improvement is even more marked in herds from 20 to 
40 cows. The leading herd owned by Mr. A. M. Patterson, Vasse, was the first 
herd to average over 400 lbs. butter fat without any allowance under the grade 
( herd recording scheme. The success of this herd was due to careful management, 
the liberal use of conserved fodder, and attention to the necessity of early autumn 
calving. 
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Mr. Patterson also has been fortunate with the Jersey bull which he owned 
some years ago, the seven daughters of which now iu the herd averaged 441 lbs. 
of butter fat. 

No less than 13 herds in this group of medium size herds exceeded 300 lbs. 
butter fat per cow compared with only five the previous year, and 26 herds ex- 
ceeded 280 lbs. butter fat compared ivith only 10 the previous year. 

TABLE 10. 

GROUP TI.—HIGH PRODUCING HERDS OF FROM 20-40 COWS. 


(In order of Merit.) 


Owner. 

Association. 

No. of 
Cows. 

Breed. 

Butt-er-fat. 

A. M. Patterson 

Vasse ... 

24 

Jersey 

lbs. 

406 

C. J. Cunningham 

Donnybrook 

21 

do. 

353 

S. Bowers 

Brunswick 

2H 

do. 

338 

W. J. Sears 

Donnybrook 

24 

do. 

332 

F. G. Williams 

Pinjarra 

26 

do. 

319 

E. J. Kentish 

Serpentine 

32 

do. 

319 

S. C. Maidment 

Balingup 

29 

Jersey X Short- 

313 

S. Johnston 

Vasse ... 

24 

horn 

Jersey 

312 

G. S. Blaikie 

Rosa Brook 

21 

do. 

311 

A. Tomerini 

Balingup 

32 

do. 

308 

F. Heywood 

Greenbushes 

25 

do. 

307 

L, Westcott 

Seqjentine 

22 

A.I.S 

306 

T. Tyrell 

Dardanup 

22 

Jersey 

303 

T. B. Stanley 

Benger 

1 23 

A.I.S. 

298 

R. A. Clifton 

Bnmswick 

21 

dersey 

296 

M. Brennan 

Balingup 

20 

! Jersey X Guern- 

296 

S. Carlsson 

Benger 

26 

i 

.lersey 

295 

W. K. Barnes 

do. 

28 

Shorthorn X 

293 

Ellis Bros. 

Brunswick 

32 

Jersey 

A.I.S. .' 

' 292 

A. Millar 

Rosa Brook 

25 

Jersey 

292 

T. G. Hutton 

Capel 

31 

Friesian 

291 

S. H. Fry 

Benger 

38 

A.I.S 

285 

D. H. Bell 

Vasse ... 

25 

Jersey x Short- 

284 

T. H. ElUs 

Balingu]» 

23 

horn 

Jersey 

284 

D. Strachan 

Dardanup 

24 

do. 

282 

M. Kilrain 

Manjimup 

25 

Guernsey 

281 


In Table 11 is given a list of those herds of from 41 to 60 cows producing 
more than 229 lbs. butter fat per cow. High productions in these large herds is 
particularly difficult to attain and equally difficult to maintain. 

The production of the herd owned by Mrs. D. B. Rose in the Brllns^^’ick unit 
is interesting as showing the results which may be obtained by the use of the in- 
formation supplied from the scheme. The following figures indicate the increase 
in production during the three years that this herd has been under test: — 



Number 

Average 

Total 

Year. 

of Cows. 

Butter- fat. 

Butter-fat. 



lbs. 

lbs. 

1936-36 

70 

185.1 

12,957 

1936-37 

62 

210.84 

13,072 

1937-38 

61 

293.94 

14,991 


It will be seen that the average butter fat production of the herd has been 
raised by nearly 60 per cent, during these three years. During the last year of 
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testing when the herd comprised 19 less cows, the total butter fat produced was 
2,034 lbs. in excels of that given during the first year of testing. During this 
period, over 30 cows have been culled and replaced by stock bred on the farm. 

Over-stocking probably resulted in the low yield during 1935-36, and special 
care is being taken to prevent this recurring. 



TIanliiig subterranean clover to the ailaj'e trench. Mr. J. Littlcfair, Pemberton. 


Another he!*d which has shown a marked inerea.se in production is that owned 
by Mr. R. C. Williams, Bridgetown. The average production of this herd has 
been raised by 78 lbs. duiing the two year.s' testing period. 

In this group of herds also, the average production shows coiisideiable in- 
crease over that for the previous year. Six herds averaged over 270 lbs. butter 
fat, whereas in this class of 41 to 60 cow herds the previous year, the highest pro- 
ducing herd only yielded 261 lbs. butter fat per cow. 


TABLE 11. 

GROUP III.— HIGH PRODUdNG HERDS OF FROM 41-60 (X)\VS. 
(In order of Merit.) 


Owner. 

Association. 

No. of 
Cows. 

Breed. 

Rut ter- fat. 

Mrs. D. B. Rose 

Brunswick 

51 

derspy 

lbs. 

2U4 

R. C. Williams 

Greenbushes 

43 

do.’ 

293 

P. Fitzpatrick 

Cookemup 

60 

A.l.S 

284 

A. & A. E, Millar 

Forest Grove 

43 

fieraev 

278 

D. Scott 

Balingup 

43 

do. 

275 

J. V. Dolcy 

Serixmtine 

45 

A.l.S 

270 

C. Somerset 

Balingup 

52 

" riosian y Jer- 

257 

W. Irwin-F lannagan 

Capel 

44 

sey 

A.l.S 

248 

H. P. Fry 

Benger 

44 

do 

248 

C. A. MoCormaok 

Capel 

41 

Jersey . . 

243 

J. H. Brett 

Dardanup 

51 

do. 

235 

K. It. Clifton 

do. 

1 

42 

Guernsey 

229 
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In Table 12 the five leading herds of over 60 cows is given in order of merit, 
the productions of all being meritorious when the size of the herds are taken into 
account. 


TABLE 12. 

GROUP IV.— HIGH PRODUCING HERDS OF OVER (K> COWS. 
(In order of Merit.) 


Owner. 

Association. 

No. of 
Cows. 

Breed. 

Butter-fat. 

J. Salarian 

Cookernup 

66 

Jersey 

lbs. 

266 

G. M. Dempster 

Benger 

61 

do. 

243 

J. P. Norton 

Capel ... 

SI 

A.l.S 

237 

J. Neil 

Cookernup 

64 

Jersey x Short- 
horn 

A.T.S 

231 

C. A. Wickham 

do. 

69 

22.'5 


Each year a list of the 20 leading cowh in the scheme is publislied in the form 
shown in Table 13 below. This is the first year during which the production of in- 
dividual cows has exceeded 000 lbs. butter fat for the lactation period, and two 
cows, namely, ‘^Belle” — a Jersey cow owned by Mr. C. I’iggott, Brunswick, with a 
production of 641 lbs. butter fat, and ^‘Gentle” — a Shorthorn cow owned by Mr. K. 
L. Maidment, Capel, with a production of 620 ll>s. butter fat, have broken new- 
ground. The average production of these 20 cows w’as 526 lbs. butter fat com- 
pared with an average of 472 lbs. per cow^ for the 20 heading cows during the pre- 
vious year, and indicates that, with management and the inherent capacity of the 
cow for production, yields comparable wdth those in other countries can be obtaiiu'd 
in Western Australia. 


TABLE 13. 

TWBNTV LEADING (OWS— ALL UNITS. 


Owner. 

Unit. 

Name of (’ow. 

Breed. 

Tattoo. 

Test. 

Biitter-lat. 

<\ Pigffott 

Brunswick 

Belle 

Jersey 

K.f). 

1 

'*11 

4 99 

lbs. 

040 *95 

R. L. Maidment 

Capel 

Gentle 

Shorthorn 

G.W. 

8 

4-84 

«19 74 

O. Foan 

Donnybrook 

Greonbushes 

&VI... 

Jersey 

A.L. 

20 

5'7f» 

577 -97 

R. U. WlUlama 

do. 

QS. 

23 

.5 07 

547 15 

EUls Bros 

Brunswick 

Jenny 

Shc^horn 

E.B. 

10 

5*21 

545 81 

W. DameU .. 

Rosa Brook 

DoUy 

.Tersey 

lU. 

14 

.5 06 

545 04 

T. Jamienon . . 

Capel 

Betty n. 

Shorthorn 

G.S 

1 

5 -75 

541 03 

F. Byrd 

Harvey 

(?hrissie . . 

Friesian X 

D.T. 

18 

4-26 

531 81 

T. Jamieson 

Capel 

Pickicw 

Shorthorn x 

G.S. 

8 

6*72 

.531 54 



Jersey 





Do. 

do 

Melba 

do. do. 

G.S. 

12 

6 08 

517 44 

A. M. Patterson 

Vasse 

Katy 

Maghy 

Jersey ! 

L.B. 

3 

6-34 

.514 10 

A. Tomerlnl 

Ballngup 

Brunswick 

do. 

H.J. 

17 

6-99 

.508 -SO 

S. Bowers 

Coral 

do. 

E.F. 

33 

6-49 

502 02 

A. M. Patterson .... 

Vasse 

Lanky 

do. 

L.B. 

8 

4-75 

494*42 

Do. 

do. 

Topsy 

do. . . 

L.B. 

9 

5*36 

492*02 

L. Westcott 

Serpentine 

W :• 

Shorthorn x 

B.O. 

15 

4*91 

487 11 

P. Proctor 

Donnybrook . , 

Jersey . . 

A F.* 13 

0-72 

480 54 

H. Kilraln 

Manjimup 

Bella 

Guernsey 

M.C. 

6 

5-80 

483 10 

P, Fltspatriok 

Cookeraup 

Flossie 

Shorthorn x .. . 

Jersey 

Jersey 

* 1 

9C. 

10 

6-40 

477-26 

W, DameU 

Rosa Brook 

Tiny 

I.U. 

13 

5 90 j 

475 00 


• F reversed. 
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The ^‘Sunny-West’' Cup presented by the South-West Co-operative Dairy 
Farmers Ltd., to the owner of the four highest producing cows in any herd tested 
under the grade herd recording scheme has again been won by Mr. T. Jamieson of 
Capel. It is pleasing to record that these cows did not receive concentrates other 
than those which can be grown on the farm. 

The records of these cows are as follow: — 

Name of Cow. Milk. Butter-fat. 

lbs. lbs. 

Betty 2ncl 9,393 541.03 

Pickles 9,285 531.64 

Melba 8,602 517.44 

Stella 8,673 463.01 

Average 8,938 513.25 

It also is interesting to notice that three of these same cows were also in Mr, 
Jamieson’s team of the winning tour the previous year, and that in each instance 
their ])roductions are considerably higher during the year under review. 



Ample fodder conservation on Mr. J. Li ttlef air's farm, Pemberton. 


While the improvement which has been recorded is no doubt in part ascribable 
to the good season which has been experienced, herd recorders report an increased 
attention by members to the utilisation of the information given each month and 
that the high yields are in no small part due to greater conservation of fodder 
which was fed during early autumn months, and in some areas the sowing of early 
oats for grazing. 

There is also a tendency for the suib-division of large paddocks, so that th^y 
may be utilised for rotational grazing, and, with this, the practice of using larger 
applications of superphosphate for topdressing is developing. 
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AVERAGE PRODUCTION OF ALL UNITS. 

The production of all units which were under test during 19.37-38 is g^ven in 
Table 14 below. 


TABLE 14. 


Donnybrook “A.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 

Serpentine ** B.” 

No. 

of 

Cows. 

Butter- 

fat 

Averageb 



lbs. 



lbs. 

0. Foan (" L **) 

19 

358-83 

E. J. Kentish (“K”) ... 

32 

318-63 

C. J. Cunningham (“ H *’) 

21 

363-40 

L. Westoott (“G”) 

22 

305*96 

P. Proctor (“ F* ”) 

12 

350-62 

J. V. Doley (“A”) ... 

46 

269*64 

Herd A 

24 

.331-66 

Herd T 

36 

257-33 

„ C 

14 

311-38 

„ B 

20 

248-66 

W 

10 

294-38 

H 

21 

248-10 

.. E* 

33 

277-98 

u 

14 

246-41 

.. G* 

17 

1 275-33 

„ M 

12 

236-78 

»» -^2 ... 

14 

273*78 

.. V 

30 

234-66 

E 

32 1 

1 272-06 

.. 0 

31 

231*91 

.. » 

27 

1 271-51 

„ L 

8 

231-32 

.. F 

27 

266-96 

M S 

28 

203-02 

A* 

24 

253-75 

N 

6 

202-86 

.. z 

36 

247-16 

I 

25 

200*11 

c* 

21 

243-52 

„ E 

13 

199-80 

K 

28 

241-59 

„ C 

15 

172-29 

B* 

10 

240-47 

„ X 

14 

171-12 

» P* 

7 

236-20 

M P 

25 

149-71 

X 

23 

222-04 




» L* 

20 

189-11 





* Letter reversed. 



Cookemup “ C.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 

Harvey “ B.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 




lbs. 




lbs. 

J. 

McEwan(“CY”) ... 

17 

304-13 

L. Temple (“C”) 

16 

303-31 

P. 

Fitzpatrick (“9C”) ... 

60 

283-85 

Mrs. 

A. Eckersley (“ E ”) 

26 

262-34 

T. 

Twaddle (“ J* ”) ... 

20 

279-51 

E. Holthouse (“AC”) ... 

19 

269-34 

Herd B 

35 

271-84 

Held AL* 

26 

253-01 


cs 

66 

266-25 


T 

32 

239-46 


B* 

21 

2.56-60 


N 

30 

238-64 


R* 

11 

247-04 


P 

42 

230-80 

ft 

P* 

22 

245-69 


AO 

14 

228-61 

ft 

L 

31 

241-03 


AB 

26 

207-31 


E* 

26 

235-71 


R 

30 

206-10 


T 

28 

232-78 


AG 

16 

205-35 


7C 

64 

231-50 


G 

30 

201-91 


P 

34 

231-18 


I 

36 

198-80 

ft 

Q 

37 

229-04 


A 

41 

196-26 


8C 

22 

228-74 


AB 

24 

187-42 


F 

69 

224-83 


W 

26 

186-94 

ft 

T* 

16 

222-89 


AM 

38 

181-90 

tr 

2C 

13 

210-48 


AN 

16 

176-72 

tf 

J 

44 

197-81 


V 

68 

132-47 

ft 

G 

31 

188-43 





ft 

B 

34 

184-34 





rt 

W 

11 

176-42 





ft 

F* 

33 

163-79 






* Letter reversed. 
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TABLE 14 — conthmed. 


Brunsmck E.” 


No. 

of 

Cows. 

Butter- 

fat 

Average. 

Dardanup *• F.” 


No. 

of 

Cows. 

Butter- 

fat 

Av©ra:^e, 

8. Bowers (“ F ”) 


27 

lbs. 

338-28 

T. Tvrell (“ V”) 


22 

lbs. 

303-18 

R. A. Clifton (“A*”) 


23 

206-49 

I). Straehan (“ 0 ”) 
C. Gilmoiir (“ E ”) 


24 

282-09 

C. Piggott (" Q*”) 
Herd B* 


14 

295-97 


24 

276-16 


.53 

293-94 

Herd AH 


15 

267-54 

B 


37 

292-56 

.. I 


17 

257-16 

ft Q 


2t 

278 -.55 

t» 


17 

246-63 

.. 0* 


36 

273-31 

„ A 


51 

23B-25 

M* 


27 

269-99 

.. K 


34 

2.30-17 

,, R* 


23 

269-98 

W 


17 

229-51 

P* 

... 

16 

267-07 

N 


42 

229-44 

.. H 


31 

262-79 

„ A(^ 


24 

217-84 

.. E 


30 

245-04 

V* 


29 

212-43 

K* 


24 

2.35-03 

„ AE* 


39 

212-06 

„ E* 


10 

234-30 

.. AD* 


43 

208-07 

.. u 


20 

220-58 

M 


24 

207-21 

T 


26 

219-80 

„ AE 


18 

204-80 

.. A 


48 

218-38 

A3* 


106 

182-21 

.. L* 


40 

215-05 

„ AB* 


20 

146-60 

.. X 


47 

211-29 

„ D* 


22 

142.56 

.. T* 


21 

198-36 

„ AT 


55 

141-99 

D* 


11 

176-12 

Al* 


72 

134-56 





„ AC* 

... 

34 

131-35 


* Ij©tfcer reversed. 


Capel “ G.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 


Baliugup 

“ H.” 

No. 

of 

Cows. 

Butter* 

fat 

Averase. 




lbs. 





lbs. 

L. 

R. Maidment (“ W *’) 

10 

.366-07 

S. 

C. Maidment (“S”) 

29 

313-47 

G. 

Hutton (“N”) 

31 

291-17 

A. 

Tomerini (“ J ”) 

32 

308-29 

T. 

Jamieson (“ S’* ) 

29 

279-56 

M. 

Brennan {“ 

R”) ... 

20 

295-67 

Herd M 

36 

264-58 

Herd N ... 


29 

284-24 


C 

31 

249-60 


A* ... 


31 

279-81 

ff 

H 

44 

248-30 


U ... 


36 

276-97 

ft 

D 

38 

246-20 


K .., 

... ... 

43 

274-63 

ft 

F 

41 

242-81 


V ... 

... ... 

35 

263-13 


A 

81 

^37-44 


C ... 

... ... 

39 

258-92 

ft 

K 

32 

235-68 


K* ... 

... ... 

52 

257-48 


I 

40 

233-08 


B* ... 


24 

247-32 


P 

14 

232-24 


D* ... 


16 

237-07 


L 

79 

189-23 


H8 ... 

... ... 

24 

236-09 

ft 

0 

33 

187-31 


I) ... 


22 

234-21 


B 

54 

177-59 


E ... 

... ... 

20 

233-13 

ft 

T 

34 

168-48 

tt 

H4 ... 


20 

220-10 


E 

37 

158-10 


P ... 

... ... 

38 

219-37 


0 

25 

156-55 


H8 ... 

•«. ... 

25 

215-71 





tt 

Q ... 


17 

198-14 





tt 

H7 ... 

... ... 

19 

194-13 





tt 

... 


14 

194 -lot 





tt 

G* ... 


51 

190-72 






M ... 



47 

146-81 


* Letter reversed. 


t Tested 6 months onlyi 
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TABLE 14 — coniinued. 


Forest Grove “ 1.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 

Pemberton “ J.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 



lbs. 





lbs. 

T. A. Penning (“N”) ... 

31 

278-965 

D. 

Bendotti (“ U ”) 

... 

16 

277-10 

A. A A. E. Millar (“ G ”) 

43 

277-920 

R. 

R. Graham (“ G ”) 


16 

254-70 

K Houfirh (“H”) 

18 

260-033 

1>. 

Della (“ N ”) 


13 

241-15 

Herd V 

16 

252-924 

Herd F 


18 

235-68 

.. U 

20 

247-007 


O 


21 

234-34 

.. D 

40 

226 ni 3 


B 


18 

232-37 

.. 0 

23 

225-482 


I 


20 

230-80 

P* 

18 

220-685 


C 


14 

222-02 

F* 

31 1 

216-916 


Q 


20 

213-22 

L 

14 

202-490 


A 


16 

209-69 

B* 

20 

198-1.32 


E 


23 i 

206-67 

.. A 

18 

194-506 


L 

... 

15 

206-31 

„ z 

Ifl 

194-348 


T 


10 

205 33 

„ s 

17 

183-746 


H 


14 

182-46 

.. c 

15 

182-758 


VV 


12 

173-60 

Q 

24 

176-790 


R 


25 

171-54 

„ K* 

19 

176-727 


P 


15 

171-03 

„ X 

27 

173-303 


K 


15 

164-73 

.. w 

16 

168-377 


V 


18 1 

149-65 

.1 

13 

165-830 


X 


15 

107-69 

.. R* 

16 

160-.34I 






R* 

34 

158-096 







* liettPT reversed. 


R osa Brook “ K.” 

No. 

of 

Cows. 

Butter 

fat 

Average. 

Vasse “ L.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 



lbs. 



lbs. 

G. 8. Blaikie (“ L ”) ... 

21 

310-51 

A. M. Patterson (“ B ”) 

24 

406-32 

W. DaraeU (“ U ”) 

19 

305-22 

L. .lohnston (“C”) 

24 

311-65 

A. Miller (“ M ”) 

26 

292-35 

D. H. Bell (‘‘Z”) 

29 

284-37 

Kent Q 

17 

278-27 

Herd K 

16 

260-42 

.. 1 

19 

251 - .54 

.. G 

22 

2.58-07 

A 

30 

251-12 

„ M 

20 

249-45 

R 

13 

246-80 

„ T 

40 

244-01 

B 

32 

242-07 

.. I 

33 

236-86 

Z 

15 

240-08 

U 

13 

223-56 

„ Y* 

20 

239-94 

„ E 

26 

223-18 

„ A* 

15 

233-14 

.. H 

37 

221-43 

„ c 

27 

232-74 

» Y 

24 

218-59 

„ X 

20 

213-26 

n 

25 

215-44 

.. T* 

15 

209-53 

V 

11 

213-86 

„ s 

18 

207 -'>6 

„ .1 

20 

208-87 

„ R 

13 

206-64 

.. X 

20 

205 -.34 

„ H 

28 

205-43 

„ R 

14 

196-53 

„ W 

19 

204-36 

„ p 

20 

193-93 

„ F 

24 

200-96 

.. p 

12 

177-94 

„ J* 

15 1 

194-36 

.. 0 

11 

172-66 

P 

16 

193-07 

„ W 

15 

167-90 

„ D 

35 

182-06 

»t Q 

20 

161-64 

ff J 

20 

179-51 

.. A 

13 

107-31 

„ y 

18 

141-94 




G 

20 

130-62 





• Letter reversed. 
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TABLE 14 — continued. 


Manjimup “ M.” 

No. 

of 

Cows, 

Butter- 

fat 

Average. 

Uduc “ N.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 




lbs. 




lbs. 

Mrs. A. Mai^gereson (** E 

”) 

9 

283-51 

P. 

MacNeiU (“NC”) ... 

35 

264*12 

M. Kilrain (“ G ”) 


25 

281-23 

A. 

R. Testar (“CE”) ... 

25 

263*31 

W. T. Morgan (“I”) 


10 

279-36 

E. 

J. Manning (“EH”) 

31 

265-11 

Herd 0 


18 

273-88 

Herd NM 

21 

249-63 

.. B* 


21 

267 10 


ND 

24 

247-86 

B 


22 

248-61 


NV 

17 

235-94 

.. c* 


20 

237-03 


NU 

34 

221-33 

.. B 


16 

230-49 


NB 

19 

218-61 

N 


13 

227-87 


NS 

27 

216-41 

A 


67 

220-94 


NJ 

18 

212-00 

» u 


20 

214-83 


NA 

1 18 

193*39 

.. Q 


17 

212-38 


NK 

1 33 

192-14 

„ X 


30 

211-30 


NK 

14 

189-82 

.. P 


20 

196-14 


NL 

28 

173-33 

E* 


26 

184-43 


NT 

15 

166-44 

s 


42 

182 05 


NF 

31 

164-16 

D* 


19 

178-29 


NO 

1 19 

163-64 

„ V 


11 

174-97 





T 


26 

170-95 





.. Y 


44 

161-21 






* Letter reverHod. 


Bengor “ 0.” 


No. 

of 

Cows. 

Butter- 

fat 

Average. 

Pinjarra “ P.'’ 

No. 

of 

Cows. 

Butter- 

iat 

Average. 




lbs. 




lbs. 

T. B. Stanley (“ M ”) 


23 

297-99 

L. A. 

House (“ L ”) 

13 

345-63 

S, Carlsson (“ I ”) 


26 

294-75 

F. G. 

Williams (“ M ”) ... 

27 

319-21 

W. K. Barnes (“ G ”) 


28 

292-88 

Mrs. 

M. Abbott (“U”) 

15 

275-71 

Herd F* 


38 

284-98 

Herd G 

26 

241-11 

W 


29 

267-96 


A 

31 

234-63 

J 


44 

247-79 


B 

31 

232-92 

.. H 


20 

244-079 


Y 

38 

226-22 

„ E 


61 

243-06 


V 

11 

223-89 

L 


22 

236*878 


J 

19 

216-30 

„ D 


22 

234-108 


F 

16 

208-42 

.. u 


25 

230*149 


N 

16 

196-62 

„ B 


18 

215-39 


T 

79 

192-16 

T 


17 

213-65 


D 

20 

189-20 

„ s 


13 

190-75 


11 

46 

189-00 

.. c 


36 

179-627 


K 

24 

187*69 

„ A 


76 

176-47 


X 

14 

186*49 

K 


13 

166-116 


AB 

11 

180-87 

» K 

... 

13 

159-72 


Z 

27 

175-64 





>* 

I 

30 

165-03 





>» 

C 

23 

164-63 






W 

18 

164-86 


♦ Letter reversed. 
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TABLE 14 — continued. 


Greenbushes " Q.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 

Brookhampton “ R.” 

No. 

of 

Cows. 

Butter- 

fat 

Average. 



lbs. 



lbs. 

F. Hey wood (“ H ”) ... 

25 

.306-653 

E. J. Kemp (“ T ”) ... 

9 

267-72 

R. C. Williams (“ S ”) ... 

43 

293-458 

F. Leach (“ C* ”) 

16 

250-84 

A. Lindsay (“ M ”) 

30 

251-750 

C. F. Matthew. (“ X ”) ... 

19 

248-42 

Herd W 

19 

251-208 

Herd C 

7 

244-39 

„ N 

20 

247-067 

„ N ... 

13 

239-98 

„ I 

22 

245-210 

„ D* 

13 

239 -56§ 

„ V 

29 

237-670 

„ 

28 

239-45 

„ Y 

24 

231 - 105 

„ E 

21 

232-77 

„ B 

18 

226-51 

„ S 

14 

225- 14§ 

„ J 

20 

226-288 

„ G* 

42 

210 -321 

„ G 

21 

224-107 

„ G 

38 

206-47 

K 

23 

223-57 

„ E* 

13 

205-35 

„ F 

22 

218-826 

„ P 

13 

202-20 

„ R 

16 

218-690 

A* 

23 

200 -90t 

T* 

17 

205-250 

„ z 

15 

196-92 

„ 1 

19 

203-380 

„ T> 

16 

195 -90t 

„ E 

24 

109-651 

„ K 

13 

195-25 

„ P 

32 

192-380 

„ Y 

12 

187-55 

„ T 

21 j 

187-298 

M F* 

72 j 

183-00 

„ 0 

20 

181-1.50 

R 

10 

144-66 

» U 

40 

180-620 




„ A 

30 

173-990 




„ D 

48 

172-5.50 




♦ lAjtter reversed. f Tested 6 months. 

t Tested 7 months. § Tested 8 montlis. 


No. 

Butter- 


No. 

Butter- 

Albany “ S.” 

of 

fat 

Albany “ S — rontd. 

of 

fat 


Cows. 

Average. 


Cows. 

Average. 



lbs. 



lbs. 

H. L. Newman (“ B ”) ... 

19 

281-99 

Herd V 

8 

211-23 

G. T. Hill (“Z’*) 

3 

241-99 

„ E 

17 

207-21 

T. Knapp (“ K» ”) 

14 

2,39-69 


16 

194-62 

Herd P 

11 

238-52 

„ I 

35 

190-97 

„ X 

17 

228-21 

.. o 

18 

180-13 

„ J 

9 

221-55 

„ F 

13 

171 99 

„ R 

12 

218-08 

„ Y 

IS 

1,55-31 

» A 

30 

217-31 

„ H 

35 

153-26 

„ L 

22 

215-06 

„ C* 

25 

150 26 

„ D 

.11 

211-97 

„ T 

50 

92 -98 


* lx‘tt«r reversed. 


SHORT TALK ON SEASONAL WORK IN THE ORCHARD. 

Gko. W. Wickkns, 

Superintendent of Hortieulture. 

Broadcast Address from Perth National Broadcasting Station. UWP. 
on Friday, 6th May^ 193S, with notes added on 16th August. PJd.s, 

I have selected “pruning’^ as the subjwt for to-night’s talk on seasonal 
work in the orchard, but 1 want at once to assure listeners that I have no inten- 
tion of attempting to traverse either in detail, or generally, the many methods 
adopted in training the various kinds of orchard trees from the time they are 
planted until they reach the age of profitable production. A written description 
of the work entailed would fill many pages of a fairly big text book, and would 
need supplementing with numerous photographs and drawings, for not only is 
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there a best method of pruning the different kinds of trees, such as stone fruits, 
pome fruits, citrus fruits, etc., but the methods to be adopted vary for different 
varieties of the same kind. For instance, what is correct procedure with one 
variety of apple tree may be quite wrong with another, and the variation goes 
still further, for what may be correct with a strongly growing tree may be wrong 
with a tree of the same variety which is only making weakly growth. I have 
instanced apple trees because T intend to speak about them to-night, but the 
same statement bolds good to a lireater or lesser extent with practically all kinds 
of fruit trees, and I don’t wonder the beginner becomes confused when he reads 
of leaders, sub-leaders, laterals, ramified spurs, fruit buds and leaf buds. I well 
remember one of these standing in front of a fruit tree with a secateurs in one 
hand and a text book in the other and saying, ^^His trouble was that the trees 
he had to prune did not grow in the same shape as those depicted in the illus- 
trations. ’ ’ 

In speaking to-night to commercial apple growers, 1 hasten to say that T 
realise there are some of them who know all about pruning. T am aware of 
this because they have told me so, and to these I am sorry T have nothing to 
offer, but T also know there are many who, like myself, have had a lifetime’s 
experience of the work and who, in company with me, have to confess they are 
tar from being satisfied that the orthodox method of pruning apyde trees, as 
carried out generally in Western Australia, is yielding maximum gcK)d results. 

Orthodox methods may be briefly described as follows: — In the first year’s 
winter pruning, assuming the trees are headed and not whips, the shoots are 
reduced to three or four which are spaced so as to provide the tree wuth an open 
centre, and these three or four shoots, which later form permanent main arms or 
leaders, are shortened back to five or six buds from the fork. The following 
winter, whether the tree has made strong or weak growth during the intervtming 
spring and summer, the leading gro^vths are again shortened severely; the per- 
manent main arms are increased, if possible, to five or six, and the open centre 
is still retained. This treatment — hard f>runing of leading growths — continues 
for the first six to seven years of the tree’s life, and during that time, if the 
tree has grown well, it will have produced very little fruit. If the laterals have 
been stubbed back, as commonly practised with young trees, the yield will have 
been practically nil, but if these have beim left, the lighter growing ones will 
have produced some fruit in the sixth and seventh years. 

The object of pruning the leaders each year hard back to about one third 
of the length of the annual growth is to produce a sturdy tree that will stand 
up against wind and rough weather and carry crops of fruit without needing 
props to prevent the limbs from breaking; and the method outlined does un- 
doubtedly give this result. I think, however, we have been too prone to take 
for granted that hard cutting is the best way to treat the leaders of a stronglv 
growing apple tree until it settles down to cropping in its seventh or eighth 
year, and I will mention first a very common fallacy which is held by the majority 
of pruners, who believe that winter pruning causes a limb at the pllace where 
it is cut to grow to greater dimensions than it would have grown had it. been 
left unpruned. That this belief is wrong can be ascertained in one season by 
cutting some limbs of a strongly growing voung apple tree and allowing others 
to remain unpruned, and, after the season’s growth has finished, measuring the 
circumference of the pruned limbs at places where the cuts wJere made, and the 
unprimed ones at the points vrhere the cuts would have been: in practically 
every instance the unpruned limbs will be found to be of greater dimensions than 
the pruned ones. It will be noted I have said the growth will be greater. T 
have not said the limbs will be stronger for this is not a fact. The unpruned 
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limbs will be willowy and easily bent, while the pruned limbs will have been 
stiffened by the joints made as a eonse<iuenee of the cuts. 

During the last few years, however, I have become more and mote firmly 
convinced that we are adhering too rigidly to the orthodox apple tree with 
leaders stiffened at every 18 inches of their length by severe cutting, and it 
surely must strike anyone as a wasteful practice to fertilise, cultivate and by 
clever husbandry induce a tree to make upwards of six feet of growth in one 
summer season and then, with one violent action in winter, reduce that growth 
to about 18 inches. 

To test my belief that an apple tree with unpruned leaders would, in its 
early years, make more growth and produce more fruit than an apple tree 
pruned in the orthodox fashion, I arranged with Mr. George Parke, of Doimy- 
brook, to let me have the training of one of his Granny Smith apple trees from 
the first season after it was planted as a whip. Mr. Parke is a genuine orchar- 
dist, who has an affection for his apple trees, as trees, (juite apart from their 
value as revenue producers, and it was only after some mental strain and severe 
heart-burnings on his part that he agi’eed to my reiiuest, for to him it was like 
handing over a well beloved child to a stranger for guidance and training. The 
tree selected was one of a block of st*veral hundred whips planted in the winter 
of 1.930, and, with the exception of the one cut it received at the time of planti»ig, 
the leaders have never been shortened since. In the first year three main arms 
developed about loin, from the ground; in the second year these increased to* 
six, and in the third to 13, and these 13 form the framework of the tree on which 
1 have trained numerous sub-branches and laterals. At the end of only the first 
season's growth, the tree’s greater height than any other in the plantation was 
^piite noticeable, and the difference* became more marked each year until at six 
years from planting it was feet taller, and the trunk inches greater in cirmnu- 
ference than any other tree in the block. 

Though the leaders have never been shortened by pruning, I want to stress 
the fact that the training occujiied more time than is taken when pruning a tree 
in the orthodox manner. In the first place, instead of relying on well-placed cuts 
to provide the tree with an open centre, this result had to be obtained by t\ing 
the limbs to stakes for the first two seasons, and to prevent fruit from setting 
at the terminals of the leaders 1 removed the blossoms in the spring of 1931, 
32 and 33. The winter pruning also tcwik much longer than the ordinary method 
for, as orchardists Avill have noticed, the buds at the terminals of all shoots are 
much closer together than they are lower down, and this means that an uncut 
leader will send out from the end anything from three to six growths, and all 
but the top one was either cut right out or shortened back to a spur. In ordinary 
pruning this would have been represented merely by one or two cuts. The tree 
was kept open for light and air by removing small branches from the centre 
and suitable laterals were chosen and retained for fruit production. 

Just in the same way as the tree left all its companions behind in growth, 
so it did in bearing. In 1934, in its fourth year, it produced one case of fruit: 
in 1935, 41/2 cases; in 19.36, 8 cases; in 19.37, 8 cases, and this year, 19.38, in its 
eighth year, it produced 10 cases. In the quantity of fruit stated no notice has 
been taken of windfalls, the ca.ses mentioned being those actually picked and 
packed from the tree. So from the fourth year to the eighth year inclusive of 
the tree’s life, it i>rovided Mr. Parke with 31 V 2 cases of apples, and I particu- 
larly wish to mention here that it carried the crop of 10 cases this year \>ithout 
any supporting props, the only assistance the tree received being that given by 
a piece of wire encirclinsr the branches so that the stronger limbs helped the 
weaker ones to stand the strain. 
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In referring now to the 40D trees in the same block, pruned in the orthodox 
manner, I want to emphasise the fact that they have received the personal 
attention of the owner (Mr. George Parke), who is a past-master in the art of 
pruning. He has given every tree a wide base ; has allowed ample room for light 
and air circulation between the main arms, which he has clothed with well- 
spaced laterals, but the very vigour of the trees under that system of pruning 
prevented them from bearing at an early age. 

I will relate now the history of the production of the 400 trees pruned in 
the orthodox manner and the one with unpruned leaders. All trees were planted 
in 1930. First crop was produced in 1934 and comprised one case on the experi- 
mental tree; 1935, total crop 35 eases of which 4V2 cases were borne by the 
experimental tree; 1936, total crop 66 cases, 8 cases on experimental tree: 1937, 
total crop 199 cases, again 8 eases on experimental tree; 1938, total crop 643 
cases, 10 cases on experimental tree. 

It will be seen that the total crop produced by 400 trees in eight veaiis 
from planting amounted to 943 oases, and of these the experimental tree pro- 
duced 31%. Had the 400 pruned trees cropped like the experimental tree the 
production in the same time would have been 12,600 cases, or, allowing that 
the average would be less over the full 400, and taking, say, 25 cases instead of 
31%, the production would still have reached the highly satisfactory total of 
10,000 cases. And in this year, 19.38, had the remaining 400 trees produced 
equally with the experimental tree instead of 643 cases, Mr. Parke would have 
had 4,000 cases for sale. 

I know to many growers these figures will sound fantastic. Certainly they 
are sufficiently arresting to cause one to think seriously, and my advice to doubt- 
ing orchardists is to choose a piece of really good land, plant out 100 Granny 
Smith apple trees, scatter a few Jonathans and Yates amongst them for cross 
pollination purposes, make the trees grow strongly, treat the Granny Smiths as 
I have suggested and bank the i)rofits. Charles Dickens makes one of his 
characters say, Train up a tree in the way it should grow, and when it grows 
big sit under the shade of it. Well, if shade is the main consideration, prune 
hard and vigorously; if fruit is desired early in the tree’s life, try the unpruned 
leader system. 

To those who think hard winter pruning makes a tree grow, T would point 
out that the experimental tree now measures 16ft. Gin. in height and 15ft. in 
width through the branches, and the biggest pruned tree in the block i.s only 
lift, in height and 8ft. Gin. in width. Not only is it the tree with the greatest 
dimensions and capacity for bearing fruit, but I am convinced it has a stronger 
constitution than any of the pruned trees due to the fact that the sap flows in 
a comparatively straight line from the roots to the tops of all main limbs. And 
though I have no proof I am quite prepared to believe that hard pruning is one 
of the contributory causes of ^‘Die-back,’' which so often puzzles us by appear- 
ing in what are otherwise apparently healthy trees. 

My time is nearly up, and now that I am well astride of my hobby horse 
I regret exceedingly that I cannot continue riding it for a longer period, for 
there are pitfalls in the system advocated. The grower who thinks that T am 
handing out advice that if followed will lessen the time he now occupies in 
winter pruning has a heap of other thoughts coming to him, and I would strongly 
advise those interested to communicate with me at the Department of Agricul- 
ture, when I shall be only too delighted to discuss the matter with them. If 
any keen orchardist amongst my listeners takes my advice about trying a small 
experiment with 100 trees I can assure him he will find it more entertaining 
than fihe pictures, and more profitable than going to the races; but remember, 
the system advocated is not suited to weakly (arrowing trees. 
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NOTES ADDED ON 1 6th AUGUST, 1938. 

Since the above broadcast was delivered on the 6th May, I have given 
demonstrations and talks on the subject in most of the principal apple growing 
districts in the State, and as a result there are now some hundreds of trees that 
have been treated this pruning season in the manner advocated. To those who 
were not present at the demonstrations, and who may decide to give the new 
method a trial, I wish to sound a word of advice regarding supporting, by stak- 
ing, the unpruned limbs in the first and second season. The stakes are merely 
pieces of sawn timber 6ft. x lin. x lin., or their equivalent in props cut direct 
from the forest. The ends should be driven into the soil close to the butts of 
the trees so as not to be in the way of implements, and then the stakes should 
slope outward one to each limb at an angle that will bring the tops of the yearns 
growths to approximately where they would have reached had the tree been 
pruned in the ordinary manner. 

The necessity for staking only arises when upright growers, such as Granny 
Smiths and Cleopatras, are being treated. These, if left unpruned and unstaked, 
will grow with centres so dost* and dense as to interfere willi cropping; but care 
must be taken not to proj) the trees out too widely, nor bend the young growths 
abruptly outw^ards, for this will cause the over-bent limbh to )>ut out strong 
grro\\i;hs on the insides, or rather upper <ides, of tin* limbs and check the terminal 
growths. 

Three photographs of tlu^ experimental tree are ^llown heieunder; — No. 1 was 
taken in November, 1934, when the tree was in it.s fourth year, and shows the size 
in comparison with the trees pruned in the orthodox manner; the lack of leaves on 
all trees was due to the photograph being taken in early November before the 
trees were fully foliaged. No. 2 is a photograph taken on the 20th July of this 
year, and shows that tin* tree, in spite of having borne heavy (‘rops in the last three 
years, and with very little propping, has retained its shape and the limbs have 
neither been unduly bent nor broken. 

It also shows the method by which the tree has bi'en furnished with bearing 
wood fnim bottom to top by using lateral growths for the purpose and avoiding 
short spurs. T stated in the broadcast that if laterals have been stubbed .short, 
trees when six to seven years of age will have produced practically no fruit and this 
is true of strongly grown trees, whether leaders have been pruned or left unpruned. 
It is a fact that many apple grower.s still continue the practice of spurring nearly 
all laterals at time of winter pruning (and some do it both in Winter and 
Summer) with the object of causing the fruit to be borne on short growths and 
ramified spurs situated close to the main leaders, and under tiiis treatment an apple 
tree will produce very little fruit until it is upwards of eight years of age. Wheie- 
as if full use is made of the laterals by leaving un pruned the light and medium 
sized ones — which grow horizontally or nearly so from the leaders — fruit buds will 
be furnished in the second year of the laterals’ growth. Growths which are too 
strong and upright to leave for laterals can be pruned in winter to buds on the 
under sides, until their vigour is checked and their direction is les.s upright and 
then left unpruned to furnish fruit buds. When the fruit buds are formed it is a 
simple matter to prevent over cropping by shortening the laterals as required. 

It is, I think, universally known that the best Jonathans for size, colour and 
quality, are produced on laterals, but it is not so generally recognised that this 
is equally true of Yates, Dougherty, Granny Smith and many others. 

Photo. No. 3 was taken at the same time as Photo. No. 2 and is reiiroduced 
to show the full size of the tree at eight years old. 
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In conclusion, I wish to em})hasise the fact that except for the difference in 
the methods of pruning, the experimental tree receis ed exactly the same treatment 
as the remainder of the plantation, cultivation and manuring being uniform 
throughout. 


WITHER TIP OR SUMMER DIEBACX. 

T. C. Dunnk, Agidcultural Advi^m*. 

There has apparently been a tendency in some quarters to confuse “Wither 
Tip” disease of apple trees with the more general type of dieback termed “Pruning 
Dieback.” To date there is no evidence that any connection exists between tho 
two diseases, or that copper applications which have proved effecti\e in controlling 
^‘Wither Tip” are* of any use in the treatment of the other disease. 

A discussion of "Wither Tip” was published in the Journal of the Department 
of Agriculture in March, 1938. This trouble is characterised by the withering back 
in December or January of shoots which made growth during the spring and early 
summer. On the other hand with "Pruning Dieback” it is noticed that the leaders 
fail to develop vigorous spring growth at all, the leaves being often very small 
and giving a roeetted appearance to the shoots. 


9B2 


JOURNAL OF AGRICULTURE, W.A. 


[Sept., 1938> 


With a view to controlling the “Wither Tip’^ disease soil applications of 
copper sulphate may be made during August or September. Copper sulphate fines 
applied at the rate of 1 lb. per tree for young trees and 2 lbs. per tree for trees of 
bearing age has proved satisfactory. The material should be spread in a ring over 
an area extending about three to six feet from the tree and dug in thoroughly. In 
the case of older trees it may be necessary to follow with a summer strength Bor- 
deaux spray (3.3.40) towards the end of November in order to present any re- 
currence of the disease. After the first season’s treatment it should be possible to 
discontinue the spraying. 


VARIETIES OF PEDIGREE SEED AVAILABLE FOR 
DISTRIBUTION. 

I. Thomas, Superintendent of Wlu'at Farming. 

As in past years the Department is again this year inakijig available supplies 
of pedigree seed, produced at the Agricultural Research Stations for distribution to 
farmers. It is not suggested that a fanner should obtain all of his seed wheat re- 
quirements from the Department, but rather that he should obtain a few bags of 
pedigree seed and sow this in a plot and then use the grain obtained from this plot 
for his seed requirements the following year. 

The aim of the Department is to supply as many farmers as possible with 
pedigree seed and thus owing to the fact that some of the varieties may be over 
applied for, it may be necessary to limit the amount of each variety supplied to 
any one applicant in order that this object may be obtained. 

It is anticipated that this year the following varieties will be available for 
distribution : — 

W^HEAT. 

Baroota Wonder . — ^A late maturing variety, resistant 1o flagsmut, but is liable 
to rust. This variety is recommended for hay in the better rainfall districts. 

Bencubbin . — A midseason maturing variety, resistant to flagsmut, but is very 
liable to rust and is not recommended for those districts where rust is feared. 

Carrabin . — An early maturing variety of high quality grain; resistant to flag- 
smut and rust escaping. 

Comeback . — An early-midseason maturing variety of premium milling quality. 
It is resistant to flagsmut and rust escaping. 

Ford . — A midseason maturing variety resistant to flagsmut and rust. 

Geeralying . — A very early maturing variety, resistant to flagsmut and rust 
escaping. It is liable to shed. 

Gluyas Early . — An early maturing variety; resistant to rust but liable to flag- 
smut. 

Merredin . — An early maturing variety, susceptible to flagsmut, but rust escap- 
ing. 

Nabawa . — A midseason maturing variety, resistant to flagsmut and rust. Re- 
eozmn^nded for those areas where rust is feared. 
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Noongaar. — A very early maturing: variety whieh is drouf?hi resistant, being 
most suitable for areas having a short growing period and for very late planting in 
those districts having a hotter rainfall; resistant to flagsmut and rust escaping. 

S,HJ, — An early maturing variety producing a grain of high milling quality. 
It Ls resistant to flagsmut and rust. 

Sutton. — A late maturing variety, resistant to flagsmut and moderately re- 
sistant to rust. This variety is not recommended for areas of low rainfall. 

Totadgin . — An early maturing variety; resistant to flagsmut. 

OATS. 

Algerian. — A late maturing variety. Owing to slow early growth it is not re* 
commended for early green feed. 

liurt!^ Early. — An early maturing variety which is especially suitable for hay, 
silage and early green feed. 

(hiyra . — A midseason maturing variety mostly favoured for its grain which is 
large and plum[>. 

Mulga. — An early maturing variety suitable for hay, grain, silage and early 
green feed; superior to Burt’s Early for grain. 

Wo7igan. — A very early maturing variety which was produced at the Wongan 
Hills Research Station from a cross between Mulga and Burts Early. It has short, 
strong straw and is suitable for early green feed and grain in the drier areas or 
for late planting in the wetter districts. 

BARLEY. 

Atlas,— A six-rowed barley which has been introduced from California; it is 
also known in this Slate as Californian SLv-Row Barley. In England it is used for 
malting purposes, but it is not employed for this purpose by local brewers whose 
technique is based on the use of two-row barleys such as Pryor. It is grown 
mainly for green feed and is quite e(|ual in this respect to Cai)e, Bald Skinless or 
Black Barley, while for grain its vield is superior to Cape. 

Applications for pedigree seed should be made direct to the Department of 
Agriculture, Perth. 

The seed may be obtained under the Exchange System, which has operated for 
the past few years, when the farmer has been able to exchange his own f.a.q. 
wheat for pedigree seed on the following basis: — 

4^/2 bushels f.a.q. wheat for 3 bushels pedigree seed wheat or barley. 

3 bushels f.a.q. wheat for 3 bushels pedigree seed oats. 

Where the applicant prefers to pay cash for his seed the following prices aio 
charged : — 

Wheat and barley, 18a per bag of 3 bushels. 

Oats, 12s. per bag of 3 bushels. 

Both of these transactions are inclusive of rail freight on the seed to the 
settler’s siding. 

Applicants are advised to make early a}>plication for their requirements, 
setting out clearly their name and postal address, together with the siding to which 
the seed is to be railed. 
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SEEDING CALENDAR WITH REC^OMMENDED VARIETIES FOR THE WEST- 
ERN AUSTRALIAN WHEAT BELT. 


ZONE 

1 APRIL 

1 MAY 

1 JUNE 1 





t'lllMI 



IktWeek 

EIBS5: 

EARLV 
Rainfall 
Less Than 
15 Inches 







■ 

1 

1 



Wm 

iflarTlgi 



■ 

1 

IB 

B 



■■■■■■■III 

Midseason 
Rainfall 
15-20 IN. 


imif« 

■■KSCI; 





VEWV 

MATL 

VARIl 

EARLY 

IRING 

:ties 






EBBISi 



E 

MAI 

VA 

^RLV 

ruRiNC 

PIETIES 



Late 

Ra'NFALU 

moweThan 

20 Inches 


BBi 

HSESO] 

iB9 

MIDSI 

MATU 

VAR 

:ason 

RING 

ETI ES 









EA 

RLV MAT 

VARICTI 

URINC 

E6 

9odWeek 

ESGS9 

ssEsg 

1st VVeek 

1:SU!99 

3rd»VeeK 

ESI779 

1st V^ek 

SSSSSJ 


RECOMMENDED VARIETFES. 


Late Maturing. 

Midneason Matiiritig. 

Early Maturing. 

Very Early Maturing. 

Wheat^ — 

Sutton, Yandilla King, 

Bencubbin, Ford, 

Gluvas Early, Mer- 

Geeralying, Noon- 

Baroota Wonder (for 

Nabawa 

r^in, Totadgin 

gaar. 

Hay) 

'Oata — 

Algerian 

Guyra 

Premium Varieties — 
Carrabin, Comeback, 
Puna IV., S.H..1. 

Burt’rt Early, Mulga 

Wongan. 


When planting for hay, sow 7-10 days earlier than for grain. 
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WESTERN AUSTRALIA— DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAIUBLE FOR DISTRIBUTION. 


No. 20. — The Pruning of Fruit Trees, J. F. Moody. Price 28. 6d. 

No. 38. — Linseed or Flax and Its Cultivation. Qeo. L. Sutton. 

No. 46. — Fruit Peking and Marketing and Exporting of Fruit. J. F. Moody and J. Rama^e. 
Price 1 b. 6d. 

No. 67. — Vermin Destruction. A. Arnold. 

No. 60. — The Farmers Clip. J. J. Mahood. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 101. — Cotton Cultivation, G. L. Sutton. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 116. — The Value of Windmills for Pumping Water in W.A. A. H. Scott 

No. 121. — Mildew Septoria Leaf Spots and Similar Diseases of Cereals. W. M. Came. 

No. 122. — Codlin Moth : Descrtptive Account together with Notes on its Control. K J. Newman. 
No. 126. — The Busts of Cereals. H. A. Pittman. 

No. 128. — Woolly Aphis Parasite. L. J. Newman. 

No. 136. — The Use of the Scythe. H. Cai^beU. 

No. 141. — Breeding a Permanent Flock. Hfugh McCallum. 

No. 143. — The Zamia Palm and Pickets in Cattle and The Kerosene Method for Eradicating th* 
Palm. A. B. Adams and G. K. Baron>Hay. 

No. 164. — Branding (he Wool Bale. G. L. Sutton and N. Davenport. 

No. 168. — Thom Apple. W. M. Game and C. A. Gardner. 

No. 169. — Bathurst Burr. W. M. Came and C. A. Gardner. 

No. 160. — Cereal Smuts. W. M. Came. 

No. 170. — Paterson's Curse. C. A. Gardner. 

No. 172. — The Annual Birdsfoot Trefoils. W. M. Came, C. A. Gardner, ud A. B. Adams. 
No. 173. — Braxydike Disease of Sheep in Western Australia. W. H. Bennetts. 

No. 181. — Branding of Stock. A. Arnold. 

No. 192. — Root Pot of Fruit Trees due to Armillaria Alillea. H. A. Pittman. 

No. 198. — Spotted Thistle. W. M. Came and C. A. Gardner. 

No. 213. — Stinkwort. W. M. Came and C. A, Gardner. 

No. 216. — King Island MeHlot. W. M. Came, C. A. Gardner, and A. B. Adamn 
No. 217. — Army Worms^ Cut Worms and Web Worms. L. J. Newman, 

No. 219. — Bitter Pit in Apples. W. M. Came, 

No. 220. — Irrigation. A. R. C. Clifton. 

No. 222.—Spring Beetle Investigation. L. J. Newman. 

No. 223. — Pink Eye or Ophthalmia in Sheep. A. McK. Clark. 

No. 226. — Subterranean Clover, C. A. Gardner and T. C. Dunne. 

No. 226. — Cape Tulip. W. M. Came and 0. A. Gardner. 

No. 228. — Root Rot and Foot Rot of Wheat. H. A. Pittman. 

No. 230. — Bone Chewiffg and Toxic Paralysis of Cattle. H. W. Bennetts. 

No. 231. — Chain Weevils. J. L. Newman. 

No. 263. — Drooping Flowered Clover. T. C. Dunne and C. A. Gardner. 

No. 264. — Sorrel. W. M. Came, A. B. Adams, and C. A. Gardner. 

No. 256. — Climbing CuLworm or Tomato Moth. L. J. Newman. 

No. 260. — The Treatment of Bowling Qreens^ Tennis Courts and Lawns. G. N. Lowe 
No. 262. — The Blouhfly Menace. H. McCallum. 

No. 266. — The BlaclS>erry Pest. G. L. Sutton. 

No. 270. — Subterranean Clover Weevil. L. J. Newman. 

No. 271. — Seaweed as a Fertiliser , L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of (he SUver-Eye, L. J. Newman. 

No. 274. — Nut GfOM.--C. A. Gardner. 

No. 276. — Minerals in Pastures and (heir relation to Animal Nutrition. J. B. Orr 
No. 280.— Thinning. G. W. Wickens. 

No. 283. — The Eelwom^OctU or Root-Knot Disease. H. A. Pittman. 

No. 284.— T/ie Common Blue Lupin. C. A. Gardner and H. G. Elliott. 

No. 286. — Haney. H. Willoughby Lance. 

No. 289.— The Unsound Economies of the F.A.Q. Standard for Selling Australian Wheat. Qeo. 
L. Sutton. 
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No. 290. — Wax Scale {Oeroplaetes CeHferus), Anderson. L. J. Newman* B. A. O’Connor, 
and H« G. Andrewartha. 

No. 291. — ** Early Blight*' or ** Leaf Spot** and the Macroeporium ** Storage Disease** of 
Potatoes. H. A. Pittman. 

No. 292. — CultivaUon of Onions. E. T. Moi^an, 

No. 294. — Best Kept Farm CompeHUon — Manjimup. M. Cullity. 

No. 302. — Hints on Bees and Their Management. H. Willoiighby Lanoe. 

No. 306. — Black Spot or Scab of Apples and Pears. H. A. Httman. 

No. 307. — Present Comparative Value of Feeding Stuffs. Q. K. Baron-Hay. 

No. 308. — Bee Hives. H. Willonghbv Lanoe. 

No. 309. — The Pollination of Orchards. H. Willoughby Lanoe. 

No. 310. — The Wild Turnip. C. A. Gardner. 

No. 314. — Bordeaux Mixture. H. A. Pittman. 

No. 316. — Mexican Poppy. C. A. Gardner. 

No. 316. — Bananas. F. J. S. Wise. 

No. 319. — Cape Gooseberry, Q. W. Wiokens. 

No. 320. — AgrumUural Seeds and Their Weed Impurities. H. G Elliott. 

No. 321. — Cooling of Milk and Cream, G. K. Baron-Hay. 

No. 323. — Nitrogen Fixing Bacteria for Leguminous Plants, H. A. Pittman. 

No. 326. — Apple Curculio. H. G. Andrewartha. 

No. 327. — Wine^Making for Domestic Use, H. K. Johns. 

No. 330. — Chemical Weed Killers. G. R. W. Meadly. 

No. 336. — Export Lamb, Price Is. 

No. 337. — The Principal Insect Pests of Tobacco. L. J. Newman. 

No. 338. — The Cleansing of Dairy Utensils. G. K. Baron-Hay. 

No. 339. — The Apple Tree and Its Food. Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Sheep. H. HoGallum. 

No. 343. — The Apple Curculio. H. G. Andrewartha. 

No. 346. — Relative Food Values. G. K. Baron-Hay and L. C. Snook. 

No. 363. — The Canary Grasses of Western Australia. C. A. Gardner and G. R. MtMidly. 

No. 366. — Better Dairying Competitions. G. K. Baron-Hay. 

No. 367. — The Pea Weevil. L. J. Newman. 

No. 368. — Clover Springtail Lucerne Flea Investigation. L. J. Newman. 

No. 360. — Web’Worm. L. J. Newman. 

No. 363 — Apple Powdery Mildew. G. W. Wickens. 

No. 364. — Dust in our Agricultural Wools. H. MoCallum. 

No. ^6b.—Home Fdmongering Methods. H. MoCallum. 

No. 366. — Cheap Silage Conservation. G. K. Baron-Hay. 

No. 367. — Rules Governing the Formation and Operation of Grade-Herd Testing in W.A. G. K . 
Baron-Hay. 

No. 370. — Strangles in Horses. H. McKenzie-Clark. 

No. 372. — Wheat — Is it a Suitable Food for Dairy Cows, L. C. Snook. 

No. 373 —The Blackberry or Bramble. C. A, Gardner. 

No. 374. — Points in Purchasing Seeds. G. R. W. Meadly. 

No. 376. — Barley Smuts and Their Control. H. A. Pittman. 

No. 376. — The Peanut — Its Cultivate n in W,A. F. J. S. Wise 

(Reprints from Journal of Agriculture, Jun», 1933.) 

No. 377. — Seeds and Seeding. G. R. W. Meadly. 

No. 378. — Butter Making on the Farm. G. K. Baron-Hay. 

No. 379. — Frost Injury to Wheat. H. A. Pittman. 

No. 380. — Control of Black Spot or Scab of Pears, Miss Joan Hearman. 

No. 9B1.— Insect Pests of Fruit Trees and Their Control. L. J Newman and B. A. O’Connor 
No. ^82.—Blou^fiy Dressings and Branding Fluids. H. MoCallnm and W. McC. Johni^n. 
No. 384. — The Preparation of the Farmer's Clip. H. Mo(^am and W. MoC. Johnson. 

No. 386. — The MUking Cow and Her Pasture. G. L. .Sutton. 

(Reprints from Journal of Agrioulture, September, 1933.) 

No. 386. — Cow Peas, G. K. Baron-Hi^« 

No. Z9S.*—Thrips Imagines {BagnaU). J. L, Newman, H. G. Andrewartha and B. A. O’Connor. 
No. Z9S.-^The Ckansvng of MiUsing Machims. M. Cullity. 
yfd. 390. — Toxic Paralysis or SotuUsm. 

(Reprints from Joumid of Agrioultare, Deoembmr, 1933.) 

No. 393,-^Ptca and the Evolution of a Stock Lkk. Geo. L. Sutton. 

No. ^..^Dairy Cattle Improvement Act, 1922, and Amendment Act, 1932, G. K. Baron-Hae 
No. m:^San Jose Scale. L. J. Newman, ^ 
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(Reprints from Journal of Agrionhure, Maroh, 1934.) 

No. 399. — A Blower Elevator Attachment to the Chaffeutter, Geo. L. Sutton. 

No. 401. — Virus Diseases of Plants. H. A. Pittman. 

No. 402. — Some Studies in Chum Sanitation, M. CuUity. 

No. 403. — Foliage Baiting and Trapping for the Control of Fruit Fly. L. J. Newman. 

No. 404. — ** F.A.Q.** Criticised^ wiA a Suggested Alternative. Geo. L. Sutton. 

(Reprints from Journal of Agriculture, June, 1934.) 

No. 406. — Passion Fruit. G. B. Barnett. 

No. 407. — Nitrogen Supply of an Apple Orchard. L. J. H. Teakle, G. W. Wiokens, and 
J. Pericles. 

No. 408. — Sorghum^ Sudan and Johnson Orass Poisoning. G. R. W. Meadly. 

No. 409. — Couch-grass Mite. L. J. Newman. 

No. 410. — Better Dairying Competition. G. K. Baron-Hay. 

No. 411. — Small Farm Wool-press. H. McCallum. 

No, 412. — Vine Pruning. H. K. Johns. 

No. 413. — Milk Sampling Equipment. H. A. Pittman. 

(Reprints from Journal of Agriculture, September, 1934.) 

No. 417. — Determination of Age in the Horae. A. Shilkin. 

No. 418. — Evlomo Packing Shed. H. Tarlton Phillips. 

No. 419. — Chart Showing Price of Butter Fat. 

No. 421. — Crowing of Sweet Potatoes. W. E. Collins. 

No 422. — Sodium Arsenite as a Weedicide. G. R. W. Meadly. 

No. 423. — Canada Thistle. C. A. Gardner. 

No. 424. — Factors Influencing the Production of Clean Milk. M. CuUity. 

No. 426. — Some Important Fungal Diseases of Grape Vines and Fruit Trees and Their Control 
H. A. Pittman. 

No. 427. — Orade Herd Recording ^ W.A.^ 1934. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, December, 1934.) 

No. 434. — The Dipping of Flocks as a Routine Practice in Sheep Raising. Hugh McCallum. 
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PRODUCER GAS EQUIPMEITT ON TRACTORS 
IN WESTERN AUSTRALIA. 

R. P. Ror.ERTS. 

(At preiient on loan from the State Department of Agricnltare to the Jnalitnte of 
Agriculture in the Vnieersitg of Western Australia for agricultural economics 
research.) 

INTRODUCTION. 

When wood or charcoal is burnt in the presence of only a limited supply of 
air it drives rise to a mixture of gases known collectively as producer gas, suction 
gas, wood gas, charcoal gas, etc. This mixture of gases consists principally of 
carbon monoxide and hydrogen, which are inflammable, and the non-inflammable 
gases carbon dioxide and nitrogen. If water vapour is introduced into the gen- 
erator the proportion of hydrogen in the mixture is increased. 

The use of this gas mixture in internal combusion engines has been prac- 
tised for many years, but has been confined chiefly to the stationary engine, 
where the weight and size of the necessary generator and cleaners are unimport- 
ant. Its successful utilisation as a fuel for motor-powered vehicles presents dilli- 
culties, but from time to time efforts have been made to adapt it to them. 

Countries most interested, for both economic and political reasons, in the 
utilisation of producer gas as a source of power are those dependent on foreign 
supplies of oil. If producer gas could be used for motor vehicles it would be 
cheaper than using imported petrol and, in addition, would greatly decrease 
the vulnerability of the country in time of war. European governments in par- 
ticular have been interested in the latter aspect of the situation and have been 
experimenting for years in endeavours to overcome the problems connected with 
the substitution of wood or charcoal gas for petrol. 

The use of producer gas in agricultural tractors has also received attention 
in Europe and the ^‘International Review of Agriculture^’ for 1927-193(> con- 
tains several references to charcoal burners and gas generating plants. In 
England in 1933 the “Implement and Machinery Review” made faivourable 
comment on a Parker Bros, gas plant attached to a Fordson tractor. The design 
of this plant appears very similar to those which have been developed in this 
State. 

Many of the difficulties associated with the use of gas could be surmounted 
in an engine specifically designed to bum this type of fuel. It is thought likely 
that tractor engines of this type are in existence in Russia, while the “Interna- 
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tional Review of Agriculture’’ for April, 1938, briefly reviews some work at 
Stuttgart, Germany, connected with the designing of a small tractor engine to 
burn wood gas. 

However, the problems of immediate concern are connected with the con- 
version of kerosene tractor engines to operate on gas. 

The essential features of the majority of plants oi)erating in Western Aus- 
tralia are — 

(1) a metal container of cylindrical shape containing 80-100 lbs. of 

charcoal ; 

(2) a small water tank and drip tap; and 

(3) a series of cleaners or scrubbers in which the gas is cleaned and coo’ed 
before it enters the engine. 

The gas is formed by passing air and steam through a very hot fire main- 
tained at the bottom of the charcoal in the container, 

HISTORICAL. 

In Western Australia the first stimulus to the fanners’ interest in producer gas 
as a substitute for kerosene in tractors came through the collapse of wheat prices in 
1930. Every possible way of reducing costs had to be considered. In the case of 
the owners of kerosene tractors one of the heaviest items of expenditure in the 
yearly budget was fuel. Australia has only negligible oil resources and practically 
all supplies have to be imported. On the other hand there are large quantities of 
wood suitable for conversion into charcoal, particularly in Western Australia. 
Any method, therefore, which would enable tractor operators to substitute charcoal, 
often burnt from waste timber on their own farms, for costly imported fuel was 
worth a trial even though the working efficiency of the tractors might be reduced. 

The first producer gas unit on a tractor in Western Australia was used at 
Xantippe about 1931. It was a jdant of English manufacture but does not appear 
to have been particularly successful. It was seen by Mr. P. Salvaire of Manman- 
ning who had previously operated a stationary producer ga.s engine at Northam. 
Mr. Salvaire shortly afterwards constructed and fitted producer gas plants to a 
Rumely tractor, a Fiat tractor and a Vulcan truck. All the^e machines and gas 
plants are still in working order though the gas equipment is not now in constant 
use. The plant fitted to the Rumelv' appears to have been the first one constructed 
in Western Australia. 

Others followed this example and for a time there was considerable interest dis- 
played in producer gas. Many plants were failures from the start. Others depreciated 
rapidly owing to faulty construction. On the other hand some farmers showed 
extraordinary ingenuity in building and successfully operating gas plants on their 
traetors for a number of years. With the recovery of wheat prices interest 
in gas began to wane, but some of those who reverted to kerosene fuel tractors were 
ready to admit that the change over to producer gas for two or three years during 
the worst of the depression had enabled them to stay on their farms. 

Several firms and individuals were for a time interested in the manufacture 
and sale of gas units, but none of them was in a position to spend the necessary 
time and money in research and experimentation before putting their machines 
on the market. In consequence there were often some very dissatisfied purchasers 
who, after a short trial, resolved they would not again have an3rthing to do with 
producer gas. 

Towards the latter end of 1937 there was a revival of interest in producer gas. 
The possibilities of war and the curtailment of oil supplies had turned public 
attention to its potentialities as a substitute for petrol and kerosene. There were 
indications of another period of low wheat prices, which meant that farmers would 
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again be seeking for means whereby their cash outlay could be reduced. As a result 
of the practical experience gained in the past the gas plants then being marketed 
were decidedly in advance of those obtainable four years previously, and the advent 
of a new company to manufacture a plant designed as the result of some years' 
experimentation, gave grounds for hope that further improvements would be forth- 
coming. 

In 1937 money for research work became available from the Commonwealth 
grant to Universities and an allocation was made to tlie Engineering School in the 
University of W.A. for carrying out investigations into the mechanical problems 
involved in the use of producer gas for tractors, etc. 

In 1938 money from the same source supplemented by a grant from the Trus- 
tees of the Wheat Pool of Western Australia enabled studies in agricultural 
economics to be initiated in the Institute of Agriculture in the University of 
W.A. The first subject selected for investigation was that of tractor operations 
in the wheatbelt, and in order to supplement the work of the Engineering School it 
was decided that spe<jial attention should be given to producer gas. The first step 
in this connection was to obtain an accurate picture of farmers' experiences with 
gas. Questionnaires were therefore sent to as many people as could be loeat(‘d who 
had used gas plants on tractor^;. This paper is based largely on the replies received 
to 67 of these questionnaires supplemented by personal visits to a number of 
operators. It sets out the chief problems w^hieh have been encountered in the past 
and gives some indication of the degree to which they have been overcome. 

Statistical informal ion supplied by one of the oil companies disclosed that 
at the end of 1937 the 1,548 tractors in Western Astralia could be classified into 
the following types: — 

Spark tractors burning kerosene . . . . . . 3,924 

Diesel and semi-diesel or hot bulb tractors . . . . 562 

Spark tractors burning producer gas . . . . 62 

Since that date the number of producer gas tractors has risen to over 200. 

MAKES OF GAS PLANT. 

The different makes of plant used on the 71 tractors for which information 
was obtained by questionnaire have been allotted distinguishing letters. The 
numbers of each type, together with information concerning the numbers which 
had been discarded prior to filling in the questionnaire, are shown in Table I. 


TABLE I. 


Make of Gas Plant. 

NunilKT included in Survey. 

In Use. 

Discarded. 

Total. 

A 


2 

2 

B 

3 

5 

8 

C 

19 

8 

27 

D 

1 

4 

5 

E 

27 

1 

28 

F 


1 

1 

Total 

50 

21 

71 


Types A, B and F represent makes which are not now sold. Home constructed 
plants have been designated type D. Types C and E are both obtainable at ]>resent 
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but C has been on the market for considerably longer than E and consequently is 
represented by a greater proportion of older plants. 

At the recent Royal Agricultural Show at Claremont four types of producer 
gas plants were included in the trade exhibits. These were types C and E, and two 
makes not previously on the market. 

MAKES AND H.P. OF TRACTORS. 

In Table II. aie given data concerning the makes and ratrid draw bar hoise 
power of the tractors included in the survey. The figures in biackets indicate the 
number in each class which were fitted with pneumatic tyres. 


TABLE TT. 


Make of Tractor 




Rated Draw Bar Horse Power. 




12. 

1 15. 

17. 

18. 

20. 

22. 

22. 

2.'». 

2«. 

27. 

30. 

Total. 

Case 

2(2) 



27 in) 


1(1) 


1 

1 (1) 


5(4) 

40(23) 

McCormick-Oeerlug 


11 (3) 










1 11 (3) 

John Deere 


5(3) 










1 5 (3) 

Twin City 



3(2) 







1(1) 


1 4 (1i) 

Hart Parr 




2 (1) 








2 (1) 

Caterpillar 


2 




1 






3 

Wallis 





2(1) 







2 (1) 

Massey-Harris 









1(1) 



1 1 (1> 

Vickers 







1 1 





1 

Ronaldson Tippet 






1 

1 





1 

Bunicley 


1 





: 1 





1 1 

Total 

2(2) 

22 (rt) 

3(2) 

29(ltt) 


3(1) 

1 1 

1 1 

2(2) 

1 (1) 

|T(4) 1 

71 (•(.-.) 


Forty-nine per cent, of the tractors operated on pneumatic tyres and 4 per cent, 
were of the crawler type. The hoi'se powers given are the rated figures for horse- 
power available at the draw bar when the tractor is working on kerosene and is not 
fitted with pneumatic tyres. When converted to produc(*r gas it can be assumed 
that the tractors in the survey would be capable of developing, on an average, from 
70% -80% of these figures. In the case of those tractors fitted with pneumatic 
tyres, however, the figures given w’ould approximately repi'esent the power avail- 
able when on gas. 

The widespread adoption of pneumatic tyres for farm tractors in Western 
Australia during the past tw’o years, has considerably enhanc(‘d the jiossibilities for 
the successful utilisation of ])roducer gas. Vibration on the tractor is considerably 
reduced — an important iioint when a gas plant is attacluMl— and the extra powei' 
available at the draw bar will usually more than counterbalance any loss due to 
converting the tractor to gas. 

AGE OF TRACTORS. 

Information was obtained concerning the ages of some of the tractors wdien 
gas plants w^ere fitted and is given in Table III. 

TABLE III. 


Age of Tractor when Plant Fitted (Years). 



When Purchased 
or less than 

1 Year 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Over 

10 

Total. 

No. 0f Tractors 

13 

3 

1 

1 

6 

2 

5 

3 

3 

1 

2 

44 
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Prom this it will be seen that theie were probably instances in which gas plants 
were fitted on tractors which were already worn out and would perform inelliciently 
even on kerosene. 

Of the forty-five operators who were still using gas at the time of the suney 
one had worked his plant for six years, five for five years, thrive for four years anti 
seven for three years. Twenty-one ])lants had been in use for less than one season. 

Twenty reports were received from tractor owners who had discontinued the 
use of gas. One had worked his j)lant for four years, three had used their^ for thi*ee 
years and five for two years. Seven had used them for less than a season, one 
man returning his to the agent after three weeks’ work. 

The information gi\en in the preceding tables indicates the variety of condi- 
tions under which endeavours were made to substitute gas for kerosene, and it is 
hardly surprising to find that a number of those who tried it were disa])pointed 
with the results. 

Of the tw^enty who reported they had discontinued using their gas ])lants, two 
were satisfied with them but one had given up fainiing and the other Avas away 
from his place most of the time and could not get a reliable man to w’ork his plant. 
Reasons advanced by tin* oth(*rs for discarding their plants w^ere loss of ])ow'er and 
conseriuent delay in getting through the work, too much tune taken in looking after 
the i)lant, ignition troubles, valve trouble, rusting aw^ay oi‘ sh(‘ll of plant, dirtin(*S'> 
of ojieration, excessive engine wear, difficulty in obtaining irood charcoal. In v ieiv 
of the importance of these points they will be briefly examined in the light of the 
knowledge gained from numerous sources during the course of this survey. Most 
of them are at jiresent being iin (*stigated in the Engineering School, wdiich will 
publish reports in due course. In the meantime the follow'ing’ general n*marks will 
not be out of })lace. 

LOSS OF POWEB. 

Due to the <lilTerence in calorific value it is not possible to obtain as much work 
from a given volume of ])roducer gas at a given temperature as from the* same 
volume of kerosene ^apour at the same tenpierature. How’ev(*r, it is ])ossible to 
make certain modifications to the engine which will enable some of this loss of 
pow’er to be regained. 

As a result of the necessity for adequate \ aimrisation, the mixture of kerosene 
and air is drawn into the cylinder at a high temperature. As there is not tin* ncH*es- 
sity for these high temperatures Avith gas, it can be taken into the engine at a much 
low(*r temjierature than can keros(*ne and conseipiently a greater w’eiglit of gas can 
occupy the same cylinder sjuice. The rej)lacenH‘rit of the kerosene manifold by a 
cold manifold is usual when converting to gas. This enable^ a small increase in 
pow(*r to be effected. 

Kerosene tractors are usually built Avith a eoinjiression ratio of about 4.5: K 
Increased compression will give greater poAver, but Avith keror^ene there is the diffi- 
culty of pre-ignition if the compression be appreciably increased. As this ditliculty 
does not occur with jiroducer gas it is ])ossible to obtain an increase in jiower by 
increasing the compression ratio, but as the tractor has to lx* started on ))(*trol this 
cannot be done beyond a point Avhere high grade sjiirit can be used Avuthout the risk 
of detonation. In a large number of cases the ratio ado])ted for gas is about 7 :1. 

Most of the tractors included in the sur\’ey had com]>ressions increa'=«<‘d to some 
extent, though there w^ere exceptions. In some cases compression Avas inmeased 
merely by bolting plates on the top of the old pistons. lIoAvcAcr, this is not' a 
method that can be recommended; proper high compression instons or a high com- 
pression head should be fitted, otherwise trouble is likely to follow. 

There are some makes of tractors in which it is possible to bore out the 
cylinders and fit oversize sleeA^'S, thus giving an increased bore and conseipient in- 
creased poAver. Only one or two of the tractors included in the surAey Avere treated 




396 


JOURNAL OF AGRICULTURE, W.A. 


[Dec., 1938. 


in this manner, but it is undei*stood that several of the tractors recently fitted with 
plants have had these alterations made, and as high compression pistons are fitted at 
the same time their power output should be brought back nearly in line with what 
it was w’hen using kerosene. 

When buying a tractor difficulties connected with possible loss of power can be 
avoided by obtaining one of greater rated horse power than would be necessary if 
it were to operate on kerosene. This entails a fairly appreciable increase in capital 
outlay which tends to offset the advantage of cheap fuel costs possessed by the gas 
driven machine. 

With the use of gas and high compression ratios, best results are obtained by 
advancing the spark. However, the higher compressions bring increased liability to 
ignition trouble, a fact which was made very clear by the survey. 

IGNITION. 

Nearly 50 per cent, of the operators avIio answered the questionnaires had ex- 
perienced and recognised ignition troubles of some kind. In most instances these 
can be attributed to the use of gas, or perhaps more ])roperly to the engine modifi- 
cations made when gas was adopted. 'With high compression ratios greater demand-^ 
are made on the electrical system. The magneto has to be maintained in first-class 
order, otherwise a change to battery ignition is advisable. Many operators found 
it necessary to decrease the gap between the points of the spark plugs and adjust 
them more frequently. A cooler burning type of plug than is used with kerosene 
is advisable, but the most suitable types for different tractors do not yet appear to 
have been established. 

Although troublesome, the importance of ignition breakdowns encountered 
when using gas should not be over-estimated. As several operators have found for 
themselves a change to battery ignition will usually overcome most of them ; in fact, 
one man stated that after fitting battery ignition all his troubles with the gas plant 
disappeared completely. However, battery ignition adds to the capital outlay in- 
volved when converting to gas. 


VALVES. 

Valve trouble had been experienced to varying degrees by 50 per cent, of the 
operators who replied to the questionnaire. It usually took the form of tarry 
materials being deposited on the valve stems and preventing them from working 
freely in the guides. In several instances the operator had discovered for himself 
that the real cause of the trouble lay with incompletely burnt charcoal giving rise to 
volatile substances, which passed through the cleaners and deposited in the engine. 
By making certain that only well prepared charcoal was used a lot of this trouble 
was overcome. Further assistance in avoiding sticking valves has sometimes been 
afforded by the fitting of a drip feed to the valve stems. This enables the valve 
stems to be lubricated by oil or, better still, a mixture of oil and kerosene. 

A few cases were investigated in which excessive deposits were being formed in 
the cylinders or on the valves, where the cause could not be ascribed to badly burnt 
charcoal and where the deposits were not of a tarry nature. The information given 
by those who had experienced the trouble, suggested that a mineral salt was being 
deposited in the engine. In only one instance was it possible to obtain a 
sample of these engine deposits. This was taken from a tractor which for 
several months had been working satisfactorily on producer gas. Charcoal was then 
used which had been burnt from timber obtained from a different locality to that 
fiom which previous supplies had been drawn. Trouble was shortly afterwards 
ejqperienced and when the cylinder head was removed heavy deposits of a brown 
material were found. 
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Mr. R. Harvey, of the University Institute of Agriculture, kindly volunteered 
to analyse the deposits. The details of this analysis are given in Appendix No. 1. 

The analysis suggests that among other things, salt was finding its way through 
to the engine, and as the only possible form in which this could carry over from the 
generator would be in the form of a fine dust, it appears as though the gas cleaners 
were not entirely efficient. 

At the time when the above analysis was made, an examination was also made 
of a white crumbly deposit taken from the wall of the same producer gas generator 
immediately above the fire zone. As this was largely composed of calcium oxide it 
seems likely that there was an appreciable amount of combined calcium 
in the charcoal and in the wood from which the charcoal w'as prepared, and that 
this volatilised in the producer and in cooling was deposited in the walls. However, 
the information so far obtained on this point is only siifiieient to suggest poKsibili- 
ties for further investigations. 

CLEANERS. 

The weakest feature of the producer gas plants fitted to the tractors investi- 
gated in this survey appears to be the cleaners for the gas. 

Only 50% of the operators gave an unqualified “yes’’ in reply to the question. 
“Are the cleaners satisfactory?” 

There are some tractors on which the cleaners are achieving their object, but,, 
on the other hand, it is evident that what suits one type of tractor is not neces- 
sarily suitable for another make and that the efficient working of the scrubbers is- 
alfected by such factors as speed, load, etc. 

The usual procedure is to have the gas pass through two dry cleaners, where 
by means of a series of baffles, or by imparting revolving motion to the gas so that 
heavy particles arc thrown to the outside, the larger particles are removed. The 
partially cleaned gas is then drawn through an oil cleaner with the object of ridding 
it of the finer dust particles. 

The effectiveness of these an*angements varies considerably. In some cases 
appreciable amounts of the oil used in the cleaners are actually consumed 
in the engine, either through being sucked in in liquid form or by being 
vaporised and carried in with inadequately cooled gas. Both these conditions are 
undesirable, for if oil is being carried in in its liquid form it wull caTT\^ over some 
of the dust and grit extracted from the gas; on the other liand if it is vaporising 
then the gas is entering the engine at too high a temperature*. 

CHARCOAL. 

Good charcoal is essential for the efficient operation of a i^roducer gas })lantr 
but from the information collected during the survey it appears that the quality of 
some of the charcoal used often leaves much to be desired. Charcoal burners 
operate in the Darling Ranges some 30 miles east of Perth, and charcoal is obtain- 
able from them at about £2 5s. per ton. If bought in minimum lots of 7 tons (a 
small truck load) freights are not excessive as will be seen from Appendix II., but 
if smaller quantities are purchased a much higher rate has to be paid. Despite the 
fact that most farmers are able to land charcoal on their farm at somewhere near 
£3 per ton, it was found that 75 per cent, of /those included in the summary elected 
to bum their own requirements. 

In indicating their choice of woods for preparing charcoal there was a decided 
preference shown for wheat belt timbers and wandoo or white gum, as against the 
jarrah which forms the bulk of the charcoal burnt in the hills. With most fanners 
who had used them, charcoal from white gum or mallee roots was preferred. These 
timbers appear to give a denser coal which does not burn as hot as jarrah, and 
which will keep alight better and give more power per unit of weight. 
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Trouble has also been experienced with bought jarrah charcoal on account of it 
'Containing ironstone gravel, which causes excessive clinker formation in the grate 
of the producer and frequent stops for cleaning out. As it is very diflicult on most 
of the ])lants at present in use to remove the grate without allowing time for it to 
cool after the tire has gone out, this causes a serious loss of time. Careful screening 
of charcoal will eliminate much of the trouble of this type. 

It will be seen that there is scope for a considerable amount of investigational 
work into the relative values of the different woods for charcoal production, and 
also on the effect of environment, proximity to salt lakes, on the suital)ility of 
timbers for charcoal. 

FUEL CONSUMPTION. 

The j)roducer gas tractor utilises charcoal and water as fuel, and, in addition, 
requires a small quantity of petrol for starting. Information wa." sought in the 
questionnaire concerning the quantities used when Avorking for ten hour>> under full 
load. In the case of the 18-32 h.p. type tractors, which accounted for 56 per cent, of 
those covered in the survey, fourteen wliich were litted with the same makf* of gas 
plant consumed on an average 2-16 lbs. of charcoal, 3.3 pints of jxdrol and 4.6 
gallons of water per day. 

It would be n'asonable to expect that th(*se tiactors would lx* capable of 
-developing on gas at least 70 per cent, of their rated kerosene horse power of 32, 
i.e.j 22.5 horse ])OAvcr. Tests at the Engineering School suggest it is rather unlikely 
that, under average conditions, it would be ])ossible to obtain a lower charcoal con- 
sumption than 1.5 lbs. per brake horse ])ower hour. On a basis of 1.5 lbs. per brake 
horse power hour, therefore, if developing 22.5 horse power, these tractors should 
have consumed 337 lbs. of charcoal j>er day. Even wdth the 1.25 lbs. wliich might 
be obtained under very favourable conditions the consumption would be 280 lbs. 

The amount of water consumed is also loo low, as a normal figure would l)(’ 
0.37 lbs. per brake horse power hour giving a daily consumption of about S gallons 
per tractor. 

Similar figures were calculated for all tlie tractors in the survey. The average 
rated brake horse power was 34 and the tractors on gas should, therefore, liavc been 
capable of developing 24 horse power, and for ten hours^ work under full load they 
should have consumed some 360 lbs. of charcoal and 9 gallons of water. The actual 
figures, however, Avere 248 lbs. of charcoal 3-] ])ints of petrol and 5V2 gallons of 
water. 

Some of the operators who appeared to be using unduly small quantities of 
charcoal were asked 1o confirm the figures given, but as ai result nothing more than 
minor alterations were made. There was no correlation bctwecui operators reporting 
unusually high loss of power as compared Avith kerosene and those giA’iiig low figures 
for charcoal consumption. It would be unAvise to attach too much importance to 
these figures as they are possibly due to the fact that many of the tractors could 
not have been working at full capacity for the whole of the ten working hours. 
However, further information upon this rather interesting point Avill possibly be 
available when the field tests, at present being conducted by officers of the Engi- 
neering School with producer gas powered tractors, are completed. 

In addition to charcoal, water and petrol, the producer gas tractor uses grease 
and engine oil as do kerosene tractors, and also in most cases a certain amount of 
crude oil or sump oil in the final gas scrubber. The oil in this gas cleaner has to 
be changed from time to time but, in addition, a small quantity usually disappears 
each day by being drawn through into the engine and burnt. Normally this should 
not exceed about one pint per day, but a few cases were encountered where some- 
thing was at fault and the engine was drawing through and burning a considerable 
quantity. Needless to say a situation in which crude oil contaminated by dirt and 
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grit is burnt in an engine designed for kerosene is bound to lead to serious trouble. 
Estimates of the yearly saving effected in fuel and oil by using producer gas 
instead of kerosene, were asked for. These of course varied according to the acreage 
covered, size of tractor, hours used, etc. The answers also varied considerably and 
were not all on a comparable basis, but the general impression gained was that 
savings in fuel would amount to 70-80 per cent, of the expenditure on kerosene and 
that the bill for lubricating oil would be reduced by from 50-75 per cent. 


REPAIRS AND DEPRECIATION ON TRACTOR. 

If the repairs and dei)reciation on the tractor itself are increased as a result 
of fitting a gas generator, then some or all of the advantages gained by the use of 
the cheaper fuel will be lost. Operators were, therefore, asked whether in their 
opinion (a) depreciation had been increased or decreased and (b) whether expen- 
diture for overhauls and repairs had been increased or dccreas(‘d as a result of the 
conversion. The replies to these (juestions are summarised in Table IV. The figures 
in brackets refer to the 14 tractors of 32 horse power fitted with a late model gas 
plant. 

TABLE IV. 


IncrcaHC 

Unalt(MV(l 


Kvpenditure. 

Depreciation on 
Tractor. 

Overhauls and 
Rej)airs. 


12 ( 1 ) 

15 ( 2 ) 


31 (7) 

14 (4) 

... . . 

14 ( 3 ) 

18 ( 3 ) 

ic]>ly 

10 ( 3 ) 

20 ( 5 ) 

Total 

67 ( 14 ) 

67 (14) 


Provided that the nec(*ssary alterations to the tractor have been correctly made, 
that f)rop(*rly burnt (‘harc.oal is used, and that clean gas is supplied to the engine, 
eosts under the headings of depreciation and o\crhauls and repairs for the tractor 
itself should he certainly not greater than with kerosene. That these conditions are 
not always realised in practiee is obvious from the table. Excessive depreciation 
can be caused by unsatisfactory cleaning of the gas, while increased overhauls may 
be rendered iiei essary by the same cause or by the use of imperfectly burnt charcoal 
causing tarring of the valves or ignition troubles. However a numb(*r of the 
operators undoubtedly were obtaining good results and in reply to the qu(‘stion, 
‘What sto])pag(»s nr breakdowns have you had which you could attribute to the use 
of gas?’^ 21 of tin* 59 who leplied said “iioiie,^’ seven of these were in tlie group of 
14 already r(*ferred to. In a number of other cases the breakdowns were of only 
minor importance. 

DAILY ATTENTION. 

The iiroducer gas powered tractor is at some disadvantage as (‘ompared with 
the kerosene tractor in respect to daily labour requirements. Each morning the 
residual charcoal and ash has to be taken from the generator. With the majority 
of plants a fairly heavy iron grate has to be removed and the clinker cleaned off it. 
The generator then has to be refilled with charcoal, a fire lit and the engine started 
and run on petrol for a short period in order to get the fire drawing well. It is 
usually necessary to stop and refill the generator with charcoal in the middle of the 
morning, at lunch time and again in the afternoon. 

A ccTtain amount of attention to the cleaners is also necessary. In order to 
obtain some idea of the time necessary for these operations those to whom question- 
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naires were sent were asked for an estimate of the extra cost involved on a basis 
of Is. per hour for labour. These replies ranged from nothing to 28. 6d. per day. 
Even if the latter figure be taken it does not suggest that the extra amount of daily 
service required is likely to be a factor limiting the use of gas plants. 

GENERAL. 

There are a number of other points raised by operators, some of which can be 
classed as minor disabilities associated with the use of producer gas. 

The gas plants fitted on many of the tractors have generators the tops of which 
are as much as 7 ft. from the ground, and reaching up to empty a 60-60 lb. sack of 
charcoal into one of these when it is hot, is a job not unattended by an element of 
risk. Also handling charcoal is a dirtier job than handling kerosene, and a mixture 
of oil and charcoal dust is particularly unpleasant. Each stop for refuelling means 
that the fire dies down and it is not always possible to start the tractor again dir- 
ectly on gas. 

The extra controls and the necessity of having to regulate by hand the quantity 
of water entering the producer, are disadvantages which make the tractor some- 
what more complicated to operate than is the kerosene machine. 

The plants are usually heavy, bulky and unsightly. As fitted to some tractors they 
obstruct the view of the driver and a few complaints were heard of faulty construc- 
tion and attachment to the tractor. In one or two instances operators complained 
of discomfort in hot weather due to the close proximity of the gas generators. 

Danger of fire when harvesting does not apj)ear to be serious provided reason- 
able precautions are taken, mainly when re-fuelling. 

Suggestions made by operators for improvement of gas plants included more 
efficient gas dealers, use of drop grate instead of the screw on type, better cooling 
of the gas, check valve to prevent back pressure of engine to generator, utilisation 
of wood instead of chai’coal, instalment of a super-charger, arrangement for grate 
removal without interfering with fire, an engine designed specifically for gas, 
lighter and more compact plant, lower initial costs (at present it costs about £85 
to convert to gas) and automatic water feed. 

The final point deglt with in the survey was the attitude of operators towards 
producer gass. Did falling prices force them to turn to a cheaper fuel, even though 
it might entail a serious reduction in efficiency? If so then it appeared that as 
soon as prices recovered there would be a tendency to revert to kerosene. Two 
questions were thei'efore, asked and those questions, together with an analysis of the 
replies, are set out in Table V. 

TABLE V. 



Would you use Gas with Wheat at — 


2/- per Bushel ? 

6/- per Bushel ? 

Yes 

61 

39 

No 

7 

20 

Qualified replies 

5 

4 

No replies ... 

4 

4 

Total 

67 

67 


The replies suggest that 57 per cent, of those who replied to the questionnaire 
were* satisfied that the reduction in costs secured by converting to producer gas was 
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not accompanied by corresponding reduction in efficiency. Two stated that gas 
would be used in preference to kerosene but that crude oil would be preferred to* 
either. This is an important point but until some definite cost figures have been 
collected in connection with tractor surveys, at present in progress, comment will 
be withheld. 

SUMMARY AND CONCLUSION. 

An attempt has been made to review the present position of producer gas as 
a source of power for farm tractors in Western Australia. The information was 
obtained from 67 replies to a detailed questionnaire sent to operators, and from 
personal visits and interviews by the writer. 

This report is supplementary to investigations at present in progress at the 
Engineering School into the mechanical problems associated with producer gas and 
at the Institute of Agriculture into the costs of operating tractors under wheatbelt 
conditions. 

Interest in producer gas as a tractor fuel was aroused in Western Australia as** 
a result of depressed wheat prices after 1930. Numerous attempts were made to* 
design and construct plants but the majority were not successful. 

By December, 1937, the number of plants in operation declined to about 62^ 
Owing largely to the appearance of another make on the market the number has* 
now increased to over 200 or about 5 per cent, of the tractors in the State. 

As applied to the ordinary kerosene tractor engine producer gas has entailed 
an increased capital expenditure, some reduction in power and consequently 
in tie time taken to perfonn a given amount of work, a deereas-e in reliability and 
certainly of operation, more intelligence and knowledge required for successful 
operation, in some cases a decrease and in others an increase* in costs of depreciation 
and repairs and renewals to the tractor itself and some increase in the daily service 
work necessary. On the other hand it has affected considerable savings in fuel andl 
oil costs. 

The extent to which the disabilities offset the advantages have varied greatly 
from farm to fann and will continue to do so. Technical improvements have been 
and will continue to be made that reduce the degree of some of the disabilities men- 
tioned above, but there are some that can never be completely overcome. The deci- 
sion as to whether the advantages of gas outweigh the disadvantages attached to its 
use will be determined by the type of tractor and the purposes for which it is used^ 
the way in which it is used and the type of man who will operate it. 

There is at present ample scope for continued research into the mechanical 
problems connected with the use of gas particularly as interest will be heightened in 
it by the prospective low prices for wheat. 

Instances were encountered where operators would have benefited by improved 
service by the sellers of plants, though whether this would have been economically 
possible for the sellers is another matter. 

It also appeared that the establishment of a school of instruction, where 
operators could learn the correct method of handling their plants and how to 
detect and remedy faults in their early stages, w’-ould be of value in extending the 
popularity of gas producer attachments. 

At present it is mainly a case of learning by experience, and the success or 
otherwise of the gas-driven tractor is dependent on the skill, intelligence and 
adaptability of the operator to a greater extent than it is with a kerosene tractor. 

In conclusion the opportunity is taken of thanking the many people who have 
assisted by contributing information for this survey. The writer is particularly 
indebted to Associate-Professor Bowden, who is directing the research work con- 
nected with producer gas in the Engineering School of the TTniversity of Western 
Australia, without whose help and advice a considerable portion of this paper 
could not have been written. 
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APPENDIX I., 

Arvalyaia of Substances taken from Producer Oaa Generator and Cylinders of Tractor, 
Analysed by R. J. Harvey, 

Institut-e of Agriculture, University of Western Australia, July, 1938. 
Producer Deposit — 

White Powder. % 

Loss of ignition (includes COg) 6-1 


CaO 


84*5 

MgO 

Insolubles 

... trace 'j 

101 

Cl 

1 


PO, 

... „ } Not estimated 

0-3 

FegOg, AlgOg ... 

... .. J 



1000 


The deposit thus consists almost wholly of calcium and magnesium oxides which have 
probably become carbonated to some extent after sampling. 


Cylinder Deposit — 

Brownish-black Scales. 

Loss of ignition 

PegOg 

Ca 


Mg 

SO- 

Cl 

Na 

Insolubles 

PO, 

7a\ 


trace 


Not estimated 


% 

37-6 
14-7 
5-3 
2-6 
10-9 
14* 1 
12-9 


1-9 


ItXlO 


APPENDIX II. 

Western Auatralian Government Railway'' s Milage Rates for Goods pe) Ton. 
(Rates for manure and firewood are inserted for comparison.) 
Special Classes. 











Miscel- 

A 


C 

Class. 



Miles. 



Manure. 

Firewood. 

laneoiis 

Class. 

Class. 






per ton. 

per ton. 

per ton. 

per ton. 

per ton. 






8 . 

d. 

8 . 

rl. 

s. 

d. 

8. 

d. 

8. d. 

1 to 10 





2 

6 

2 

7 

2 

6 

7 

6 

9 4 

30 





2 

11 

4 

2 

6 

0 

10 

10 

16 9 

60 





3 

3 

6 

2 

7 

0 

13 

8 

21 9 

70 





3 

6 

7 

0 

8 

8 

16 

0 

25 8 

90 





3 

11 

7 

10 

9 

9 

18 

0 

29 9 

110 





4 

4 

8 

8 

10 

11 

20 

0 

33 7 

130 





4 

9 

9 

6 

12 

1 

22 

1 

37 5 

160 





6 

2 

10 

4 

13 

3 

24 

1 

40 11 

170 





6 

7 

11 

2 

14 

6 

26 

1 

44 9 

190 





6 

0 

12 

0 

16 

7 

28 

1 

48 7 

210 





6 

6 

12 

10 

16 

8 

30 

0 

62 1 

230 





6 

10 

13 

8 

17 

8 

31 

9 

65 3 

260 





7 

3 

14 

6 

18 

8 

33 

4 

68 3 

270 





7 

8 

16 

4 

19 

8 

36 

2 

61 6 

290 





8 

1 

16 

2 

20 

8 

36 

11 

64 7 

300 




... 

8 

3 

16 

7 

21 

2 

37 

8 

66 1 


Charcoal in bags in less than two ton lots is charged at the Class C rates, over two tons 
it comes in Class A and if loaded in wagons to their full carrying capacity it comes into the 
much lower miscellaneous class. It is obvious, therefore, that it charcoal has to be trucked 
for any distance a big saving can be made by buying tnick loads instead of small quantities. 
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THE COISTTROL OF BOVINE MASTITIS. 

A General Discussion of the Problem, together with Pesults Obtained 
in Local Conditions. 

H. H. KRETcifMAR, B.Sc.. A.A.C.I., Dairy Bacteriologist. 

E. F. Twaddle, M.R.C.V.S., Veterinary Surgeon. 

Definition of the term * 'Mastitis.” 

The term “]Vlastitis^’ signifies an inflamnialion of the mammary gland or 
udder. In the mildest cases it is shown only by an increased leucocyte content of 
the milk. If not due to a mechanical injury, some micro-organisms also should be 
present in the udder. In seveic eases the affected quarter or (juarters may be 
^wollen and inflamed. In case of long standing, invasion of the udder tissues 
generally takes place, and hardened masses of fibrosed tissue may be detected by 
clinical examination. 

Obviously, from the definition of the term mastitis, a])art from cases caused 
by m(*chanical injury of the udder, mastitis may be caused by any organism 
capable of invading the udder and attacking the delicate internal tissues. Actually 
mastitis cases are known to be caused by streptococci, staphylococci, organisms of 
the baterium coli grou]), brucella abortus and rnycobactcuium tuberculosis. 

The mastitis cases of greatest imfiortance from an economic standpoint are 
those which ar<* caused by invasion of the udder by the organism, "Streptococcus 
agalactiae’’ (syn. "Str. mastitidis’’), for such eases apparently nev(‘r recover com- 
pletely, even though periods of apparent normality are experienced; and, as the 
<liseas(* is infectious, the affected animals are a menace to the clean members of the 
herd. The majority of mastitis cases are of this type. 

Constitutional Symptoms of Mastitis. 

In cases of acute mastitis the constitutional symptoms ajipear suddenly. Often 
a shivering fit is the first symptom noticed by the owner. The animal is restless, 
jiulse frequent and the temperature if recorded at this stage is high, often up to 
108 deg. ¥. Appetite and rumination are temporarily suspended. The cause of 
the trouble may not be suspected until the udder is examined and the inflammatory 
changes and secretary derangement are then detected in the organ. 

The Detection of Mastitis. 

(1) Clinical Tests. 

The clinical cases are those which are most readily detected. In bad cases 
the affected <]uarters are swollen, inflamed and painful. The milk from such 
quarters may be thick and ropy. Sometimes it may show little or no resemblance 
to milk, being a thick, seini-gelatinous secretion of a yellowish or brownish colour. 
At times the secretion is a thin, somewhat clear, brownish fluid. In the cases 
where the acute or inflammatory stage has pass(*d the secretion may again appear 
nearly normal, but it often contains white or cream coloured “clots'^ oi' varying 
size. The clots may be sufficiently large to be readily recognised, or may be so 
small as to be difficult to see; such small "clots” are more readily seen by collecting 
some of the milk on a glass plate, allowing most of it to drain off and then 
examining the plate in a good light. 

In old chronic cases fibrosed areas may generally be detected by palpation 
of the udder after it has been thoroughly stripped. 



^ JOURNAL OF AGRICULTURE, W,A. [Deo., 1938. 

(2) Colour Tests. 

The colour test method for the detection of mastitis has been shown to be far 
too unsatisfactory in the results it gives to have any real practical value. This 
test method has been discussed previously in this Journal. (Jr. Dept. Agric. W.A., 
XV. (Second series), 3, 281). 

(3) The Catalase Test. 

Catalase is an enzyme which is contained in the leucocytes. Thus, an estima- 
tion of the catalase content of the udder secretion is an indirect estimation of the 
leucocyte count and, insofar as one considers that leucocytosis is synonymous with 
mastitis, this test should be an accurate test for mastitis. 

To test for catalase use is generally made of its property of decomposing 
hydrogen peroxide with consequent liberation of oxygen. 

The most simple method of conducting the test is that described by Orla- 
Jensen (Dairy Bacteriology). A graduated tube of 20 ml. capacity is fitted with 
a rubber stopper and S*shaped pieces of glass tube. 15 mis. of milk are intro- 
duced into the tube and sufficient hydrogen peroxide (1-3 per cent.) is added to 
fill it. The stopper with its tube is replaced and the apparatus inverted. The 
number of mis. of oxygen evolved in six hours at room temperature is taken as 
the catalase number. 

A variation of the test to give a colour indication has also been pro^ esed 
(Vet. Med. 32, 2:)-21, 1037). The variation in colour obtained when P-phenyl- 
enediamino hydrochloiide is added to the mixture of milk and hydrogen per )xide 
is noted. Normal milks produce a blue colour, mastitis milks no colour. 

The data presented in the literature shows no close correlation between 
leucocyte counts and catalase numbers. However, such cannot be expected, as a 
smear of milk, by chance containing a spot of pus, will show a very large cell 
count relative to a smear containing no spots of pus prepared from the sample. 
The obtaining of an average cell count in such cases is almost impossible. Further, 
the agglomeration of the leucocytes into masses in the pus accentuates the difii nilty, 
and a variable percentage of the total cells will be cells other than leucocytes, such 
as epithelioid cells. 

The data, however, does show a general tendency for high cell counts to run 
parallel with high catalase numbers. It also indicates that a cell count greater 
than 100,000 per ml. or a catalase test greater than 2.5 mis. of oxygen (obtained 
according to the above technique) is a good indication of udder infection. The 
tendency is to accept these limiting values for the cell count and catalase numbers 
as indicators of udder infection. 

It should be noted that, as the catalase test is obtained with a sample of milk 
relatively large to the quantity used for the direct microscopic examination test, 
it should give a more average indication of the degree of abnormality of the milk. 

The catalase test has not been utilised in the local investigation for the reason 
that, although it is apparently a good method for detecting milk samples which 
have a high leucocyte content, i.e., milk samples drawn from mastitis quarters, it 
gives no indication of the type of infection which is present. 

Other chemical tests have been proposed for the purpose of detecting mastitia 
infections (e.g. the chlorine concentration of the milk), but these tests appear to 
have a less fundamental basis than the catalase test and to give less accurate results. 

(4) The Microscopic Examination of the Milk. 

The method used by the writers for the microscopic examination of the milk 
has been previously described (Jr. Dept. Agric. W.A., XV., second series, 3, 281), 
but for the purpose of keeping this paper complete in itself, the description of the 
method will be included. 
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The mastitis cases which the bacteriologist generally wishes to detect are those 
caused by streptococci. The number of organisms in the milk from such mastitis 
quarters is very variable; in acute cases the number may be many millions per ml, 
but in chronic cases there may be so few as to be easily missed upon microscopic 
examination. To be more sure of detecting the streptococci it is preferable to give 
the milk samples a preliminary incubation at 37® C. 

The following method of making the test has been followed by the writer with 
excellent results (Jr. Dept. Agric. W.A., XV., second series, 3, 281) : — 

^^The selective bactericidal properties of certain dye-stuffs is well known, e.g. 
gentian violet at a concentration of 1 : 100,000 inhibits the growth of most Gram- 
positive organisms but allows the growth of most Gram-negative species. The use 
of brilliant green at a concentration of 1 : 50,000 to obtain a selective growth of the 
streptococci causing contagious streptococcic mastitis was suggested by Bryan and 
Ilubor (Bull. Inst. Past. Rev. et Anal. XXXIIL, p. 1112), and is used in this labor- 
atory. 

Sterile bottles, with a mark to show the level reached by approximately 50 mis. 
of liquid, are used as sample bottles. Five mis. of an ^^aged” solution of brilliant 
green is added to each bottle, the addition being carefully made to maintain sterility. 
The ‘‘aged’’ solution of brilliant green is prepared from Grubler’s dye and sterilised 
distilled water prepared in a still fitted with a block-tin condenser. The concen- 
tration of dye in the solution is i : 5,000. The solution is kept for at least tw^o 
weeks before use. 

Before collecting the milk samples three or four streams of milk are discarded. 
The bottle is then tilled to the 50 ml, mark. Separate* sam])les from each quarter 
are taken and all precautions to avoid the entrance of extraneous organisms are 
observed. 

The samples are incubated overnight in the 37® C. incubator. Tlie time of in- 
cubation is about 18-20 hours. 

Smears are then prepared for microscopic examination according to the m(*thod 
used for the “direct count,” as described in Journal Dept. Agric. W.A., XIV., March, 
1937, pp. 65-73, Leaflet 504. 

Samples showing the presence of leucocytes and long chain streptococci are 
classed as “mastitis positive.” Samples showing leucocytes in excess of 100,000 
per ml., but no streptococci, are classed as “mastitis doubtful.” Samples showing 
no streptococci and having a leucocyte count of less than 100,000 per ml., are classed 
as “clean.” 

The significance of this classification will be discussed directly, together with 
a discussion of its importance in the control scheme. 

The Treatment of Mastitis. 

Many claims have been made for various treatments for the cure of mastitis. 
Treatments advocated include fomentation and massage, etc., irrigation of the udder 
with antiseptic solutions, and the use of vaccines, etc. 

As regards the fomentation and massage treatment, it may be said that its only 
value lies in relieving the suffering of animals during the acute stage of the disease 
and possibly hastening the cure of animals affected with a vc'ry mild form of mas- 
titis, other than streptococcic. 

For the second method of treatment two antiseptics in particular have been 
advocated. These are known as “Entozon” and “Acriflavine.” “AcrifJavine,” 
which is well known as an antiseptic in medical practice, would appear to have great 
possibilities because its germicidal '':tivity, contrary to the usual finding with anti- 
septics, is enhanced in the presence of serum. 
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The following figures show the concentration of ‘^Acrifiavine’’ necessary ta 
inhibit the growth of Staph, aureus and B. coli. (Extra Pharmacopoeia XX., Vil. 
II., 1935, p. 648). 


Organism. 
Staph, aureus ... 

B. coli 


Concentration in 0*7 % 
Peptone Water. 

1 : 2 xlO* 

1 : 1300 


(concentration in 
Serum. 

1 : 2xl0» 

1 : 10 « 


Encouraging results have been reported with these substances, particularly 
^‘Acriflavine,^’ in England. (Vet. Record 50, No. 23, June, 1938, p. 663.) On the 
other hand experiments carried out locally by the writers have so far given dis- 
appointing results. 

Many experiments have been conducted with vaccines. As a result of a general 
survey of the literature prior to their work, coupled with their own findings, Plast- 
ridge et alia concluded that such treatments were unsatisfactory (Agric. Expt. Stn. 
Storrs Conn. Bull. 197 (1934)). The following quotation is taken from the sum- 
mary in that bulletin: — 

^‘In general, the results obtained with bacterins, show that (1) periodic injec- 
tions of autogenous herd bacterins fail to bring about complete recovery of affected 
animals; (2) they reduce but slightly the rate of spread of infectious mastitis; 
and (3) they apparently aid somewhat in retarding the occurrence of milk abnormal 
in appearance by animals recently affected with the disease. 

Evidence of recovery was no greater in treated than in untreated animals arul 
was limited almost entirely to those affected with staphylococcal mastitis or mastitis 
due to infection with group B streptococci. Instances of recovery in animals 
affected with mastitis due to group A streptococci (which appears to be th(> prin- 
cipal cause of mastitis in Connecticut herds) were rarc.'^ 


The Gontrol of Mastitis. 

It has frequently been shown that troubles caused b\ bacteria are largely 
avoided by paying close attention to certain fundamental principles. Whether the 
trouble is an animal disease, such as mastitis, or the decomposition of a foodstuff, 
such as the souring of milk, or any other trouble of bacterial origin, the same 
fundamental principles apply. The measures taken regularly to prevent the sprcjad 
of infectious diseases, such as, for example, ‘‘diphtheria,’^ are based upon these 
principles. The principles may be enunciated as follows: — 

I. The foci of infection must be isolated or preferably eliminated. 

II. The causes of the transference of the bacteria must be removed. 

III. Conditions unfavourable for the growth of the organisms should be in- 
duced in the animal or foodstuff it is desired to protect. 

The manner in which the principles are carried out may readily be followed in 
the example above mentioned, i.e. diphtheria. To comply with the first condition 
all persons found to be infected are quarantined. To avoid the transfer of the 
bacteria and thus avoid spread of the disease, all persons who have made contact 
with cases of the disease are also isolated until proved free of infection. To com- 
ply with the third condition, people in a locality infected with diphtheria are ad- 
vised to have themselves inoculated and so immunised against the disease. 

Encouraging results obtained by the application of so-called “sanitary control 
measures’’ have been reported in the literature dealing with mastitis. The follow- 
ing abstract is an example taken from the summary in Bull. 197 of the Agric. Expt. 
Stn. Storrs, Connecticut (1934). 

“Bacterin was used in Herd F. for two years and then discontinued. Segrega- 
tion and disposal of affected animals and sanitary control measures were then 
fgractised. The incidence of mastitis during the first and second year was ^3/3% 
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and 29.4% respectively. During the third year it dropped to 16.6% and 3*8% at 
the beginning of the fourth year.^’ 

An experimental control scheme based upon the above-mentioned principles 
was commenced in one of the local herds early in 1937, and the results obtained will 
now be discussed. 

The Initial Condition of the Herd. 

The history of mastitis in this herd dates back for at lea.^t 10 years, and, when 
the farm was first visited by the writers early in 1937, ajiart from the infected ani- 
mals found in the milking herd, a number of the Avorst eases were noted as being- 
isolated in one of the farm jAaddoeks. 

When first tested 37 cows w'ere present in the milking herd. Fourteen of these 
animals were found to be definitely affected with streptococcic mastitis, by the 
microscoi)ic test method as described above, whilst six gave milk (from one or more 
<piart(‘rs) Avhich had a high cell count, but in which no stret)tococ(‘i could be de- 
tected. They were classed in the “mastitis doubtfur’ group. (It should be noted, 
of course, that the term “mastitis doubtfuT’ means doubtful as regards streptococcic 
mastitis, but this will be discu.ssed more fully directly.) 

The SIX cows which gave the high ccdl count milk were ai)]nir(‘ntly all inter- 
mittent sliedders of stre})tococci : or, the stre])tococci in the milk W(‘re so t(»w that 
none were c-ontained in the samples, for each ot the six cows were found to be in- 
fected Avitb strefitococeic mastitis in later tests. It is interesting to note that four 
of these animals had clinical indications of mastitis aiuUor a history of udder dis- 
turbances. Also, among the animals which gave no indications wbats(je\er of udd(*r 
infection by the niicroscojiic test method, A\ere three with clinical indications (d* 
mastitis and or a history of mastitis. These lhr(‘e animals also gave definite indica- 
tions of streptococcic mastitis b\ the microscoiiic te^t method when later tests were 
carric'd out. 

The latter findings indicate a \ery imiiortiint jaunt, which is, that animals 
showing tissue changes of the udder njum clinical examination together with aid- 
nials having a history of mastitis should be segregated from the delinit(>ly healthy 
animals (>ven though no indications of infection are obtained by the micioS(-opic 
test method. It Avould ajipear that the strejitococei may bt* \ery (irmly isolated in 
fibrosed areas and thus not neces.sarily found in tin; bulk of the milk from The 
fjuarter. 

At the time when the first test was carried out a nuinbei* of animals were not 
in milk and these must next be considered. Excluding heifers introduced into the 
milking herd for the first time after the control .scheme had been started, there were 
six such animals. Four of them Avere found to be definitely aitected Avith strep- 
tococci mastitis when first tested. The other Iavo animals showed no evidence of 
mastitis and have remained clean. 

Summarising these results, it Avill be seen that in the milking Inu-d eompiLsed 
originally of 43 animals there Avere 27 animals Avhich Avere affected Avith strepto- 
coccic mastitis, i.e., the incidence of infection was 62.8 ])er cent. 

There were no animals more than four years of age Avhich had not become in- 
flected, i.e,^ no animal had reached the third lactation period free from infection. 
Further, among the infected animals which were noted uj) to the time Avhen control 
measures were first instituted, there AA’ere nine inf(*cted animals on their first lacta- 
tion period. 

Control Measures Discussed. 

It should be obvious that, if either of the first two princijiles above-mentioned 
could be perfectly applied, or, in connection with the third principle, an immunity 



408 


JOURNAL OF AGRICULTURE, W.A. 


[Dec., 1938. 


could be established in the clean members of the herd, the spread of streptococcic 
mastitis would be stopped. However, none of these desirable conditions can be 
perfectly attained, and it is thus necessary to apply all three as rigidly as possible. 

First Step in Control: The Eemoval of the Foci of Infection, 

Many difficulties arise 'when an attempt is made to eliminate all animals affected 
'with mastitis. The initial difficulty is that of actually detecting the disease in all 
animals affected. Some indication of this problem has already been given. In- 
fected animals are of several types. 

(1) Those animals which produce milk which, examined by the microscopic 
method as detailed above, is found to contain an abnormal number of leucocytes 
together with typical long-chain streptococci. The detection of these animals 
offers little or no difficulty. 

(2) Other animals are found whose milk shows no sign of abnormality, but 
which have tissue changes in the udder detectable by an experienced veterinary 
surgeon. Those cases noted by the writers in this group eventually gave a positive 
microscopic test and it is considered that probably all such animals should be classed 
as affected. As previously mentioned, the streptococci appear to be very firmly 
held in the fibrosed areas and it may be some time before they are detected in the 
milk samples. 

(3) A third type includes those animals which give milk having a high leuco- 
cyte content, but in which no streptococci can be detected. These animals form the 
w^orst cases to deal with for an extended series of tests becomes necessary. In the 
herd under survey only one such animal having no detectable tissue changes and 
no history of mastitis, was noted. This animal secreted milk in which streptococci 
were obsen^ed w’hen a second test w^as taken, three months after the first test. This 
animal was probably one of the so-called ‘^intermittent shedders of streptococci^^ 
mentioned in the literature. Probably the explanation is that the number of organ- 
isms present in the udder is so small that none happen to be present in the sample 
which is collected. 

However, it is not possible to class all animals which secrete milk having a 
high leucocyte content as positive streptococcic mastitis cases. The w^riters believe 
that, insofar as mastitis is merely an inflammation of the mammary gland or udder, 
a leucocytosis of the milk is just as accurate an indication of inflammation of the 
udder as a leucocytosis of any other portion of the body is an indication of inflam- 
mation of that portion, and any animal secreting milk with a high leucocyte content 
should be classed as affected 'wdth mastitis. But, as previously stated, inflammation 
may be caused by many organisms other than streptococci. It is not proposed to 
spend much time and space reviewing the large amount of literature on this subject. 
The following histories of two animals are sufficient, it is thought, to illustrate this 
opinion. 

Cow No. 1— Age 2 Years. 


Date Tested : 

6-4-37 i 

1 

14-7-37 

1 

13-10-37 i 

3-11-37 

! 1 

Findings ... . | • ‘ j 

] 

R.B. 

1 

Date Tested : • 

9-3-38 ! 

1 

25-4-38 

27-3-38 j 

16-8-38 


R.B. ; L.B. j 

I 


Findings . • 
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Cow No. 2 — Aoe 3 Years. 


Bate Tested ; 

6-4-37 

3-11-37 

29-11-37 

17-1-38 

Findings 

R.F. ; R.B. ; 
L.B. 

R.F. ; R.B. ; 
L.F. ; L.B. 



Bate Tested 

9-3-38 

26-t-38 

1 

I 27-6-38 

16-8-38 

Findings 

R.B. 

R.B. 




Ill the above tables are indicated the quarters of the animals which s(*creted 
milk with a high cell count on the test days indicated. 

It would seem that the leucocytosis is caused by some very mild infection 
which the animals are able to overcome by their normal defensive methods. 

An interesting observation was made in this connection. Approximately six 
months after the commencement of the control scheme a severe outbreak of vaccinia 
(cowpox) occurred in the herd, practically all the animals being affected. Shortly 
after tlu* outbreak the milk samples were tested and all showed a very high cell 
count. Th(* cells appeared to be mainly degenerate polymorphonuclear hnicocytc^s. 
The celN irradually decreased in numbers during the following few week^ and it 
would seem that the high cell count of the milk samples and the incidence of vac- 
cinia should be coiTelated. 

Considering next the disposal of animalh which have been diagnosed as 
affected with the disease, one is liable to encounter further difficulties. In the first 
place, the incidence of mastitis in a herd is generally very high. (In the particular 
case under discussion it was found to be 62.8 per cent.). Thus the elimination 
of all the affected animals would reduce the size of the herds in many cases to a 
small })roportioii of the original size. For several reasons it will generally be 
impossible to replace the affected animals immediately. Firstly, the actual cost of 
replacement must be considered; secondly, tin* loss of high class breeding animals 
must be taken into account; and thirdly, the difficulty of obtaining disease-free 
animals for replacement purposes. 

Taking everything into consideration, it would ajipear that the most ^ound 
procedure to adopt is to rigidly isolate the affected animals of the herd. Such 
animals are then available for breeding purposes, a particularly important point 
where highlv bred pure blood stock has to be considered. The disease is not 
transmissable to calves during the early months of their lives and the isolated 
animals may be allowed to rear their own progeny. However, as soon as sufficient 
disease-free stock is available to meet the minimum requirements of a farm the 
affected animals should be disposed of to reduce the risk of infecting the new herd. 

Second Step in Control: The removal of Causes of Transference of the Organism. 

The measures to be taken in connection with the second principal above men- 
tioned must next be considered. It is generally considered that the main agents 
causing the spread of mastitis are the hands of the milker, or, where machine 
milking is employed, the teat cups of the machine. The preventive measure to be 
instituted is obvious, i.e., the careful sterilisation of the milker’s hands or teat cups 
of ttf machine, as the case may be, between the milking of the animals. When 



410 


JOURxVAL OF AGRICFLTURE, W.A. 


[Dec., 1938. 


hand milking is employed, the hands of the milker may be washed in a suitable 
disinfectant. However, when machine milking is employed the sterilisation of the 
teat cups is not so simply achieved. Probably the best treatment would be to 
immerse the milking claws in a copper of boiling water for several minutes between 
the milking of each animal. It has been argued with the writers that such a 
procedure results in losing the main advantage of machine milking, but one can 
hardly expect to control the mastitis in a herd without taking some trouble over 
the necessary control measures. 

The milking of the animals in succession according to the chance of their 
being fr(‘e from infection, is one of the most important steps in a ('ontrol i)ro- 
gramme in that it reduces the cdiance of spreading infection. Generally, the same 
milkers will be required to attend all the animals. When this is the case the milking 
order should be — 

(1) Group 1. animals, i.e., animals definitely free from infection at the last 
examination. 

(2) Group II. animals, i.e., animals with a possible streptoeoeeic* infeetion 
and d(‘finitely some type of udder disturbanee — those animals clashed a.s ‘’doubt- 
fur’ aeeording to the previously mentioned method of classification. 

(3) Group HI. animals, i.e., animals definitely affected with strei»toeoecic 
mastitis which have been retained for breeding purjioses. 

A second obvious agent for the spread of the disease is, of course, the washing 
e({uipment used for cleaning tin* udders prior to milking. The wash water should 
contain some proved anli.septie at a suitable concentration, and care should be 
taken to ensure* that the concentration of the disinfectant is maintaim'd. Solutions 
of such materials as the chlorine disinfectants, e.g., calcium hypochlorite, i.e., 
bleaching jiowder, being strong oxidising agents, rapidly deteriorate* in strength 
due to the organic matter introduced into them during the washing preieess, and, 
therefore, require to be frequently renewed. 

Flies have* not been proved to be carriers of infection, but obvieiusly the pe>s- 
sibility that they are carriers exists. To avoid the attraction of these inse^cts to 
the udders, the udders should be washeel in antiseptic solution after the e*omj>letie)u 
of the milking process to remove all traces of adhering milk. 

When calves are allowed to mix with a number of animals, they aNo may 
cause spread of the disease by indiscriminate sucking, and, therefore, stt*i)s should 
be taken to ensure that calves cannot mix with clean animals and affected animals; 
in fact, it is best that no calves be allowed to suckle from the clean animals. 


Third Step m ('ontrol: The IJnildinp-up of Resistance in the Animals. 

As previously mentioned, j)rophylactic treatment has not been successful in the 
control of mastitis. (Agric. Expt. Stn. Storrs Conn., Bull. 197, (1934) ). The 
following (iiu)tation is taken from the .summary in the Storrs Stn. Bull. 197: - 

“In the College Herd, H(*rd C, the average incidence of mastitis for a four 
year period was 40.5 per cent, in the treated group and 51.2 i)er cent in the un- 
treated group. 

In Herd B, the incidence of mastitis in the hacterin tre ated group, was 50 per 
cent, during the first year and 40.9 per cent, during the second year. The control 
group showed an incidence of 40 jier cent, during the first year and 39.1 per cent, 
during the second year.” 

Insofar as the maintenance of the herd in good condition mitigates against 
attack by any disease, this fact should be given attention. The writers’ observa- 
tions lead them to believe that exposure of the animals to cold, wet conditions in- 
creases the incidence of mastitis amongst the animals. 
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If credit ary Resistance, 

Occasionally a few cows are found Avhose resistance to streptococcic mastitis 
apparently greatly exceeds the resistance of most membei-s of the herd. Thus, one 
may find occasional animals of about twelve years of ag'e perfectly free from any 
evidence of infection, notwithstanding the fact that they have passed the whole 
of their existence in a large herd where the incidence of mastitis is between 60 
per cent, and 70 })er cent. Some workers claim that strains ol* animals are to be 
found showing this characteristic. 

The reason for this supposed resistance of certain animals is unknown. It 
.should not be forgotten that, even regarded on a probability basis, a few animals 
would bo expected to remain free from infection during the whole of tlndr Jives. 
If, however, freedom from infection of a strain of animals is ])roved, hei(*ditary 
resistance must be accepted as an actual fact. The evidence to datt* points in this 
direction. 

Either or lioth ol* two jjossibilities may explain an hereditaiy r(‘sistance. The 
first possibility is a serological reaction: the second, an anatomical structure of the 
teat itself. Little or no work has been published in connection with the first possi- 
bility, but an important paper on the anatomy of the teat of tin* cow has b(*en pub- 
lished by Johnson (Jr. Path, and Ther. 51 (19rt8), p. 69). Apart from variations in 
the size and shape of the duct itself, this worker has noted the pr(‘sence of variable 
numbers of small pouches and folds in the delicate epithelial lining of the sinus 
itself. Hy m(*ans of experiments carried out with carbon particles and water, it 
was .^hown that the iiouches could act as lodging ])laces for small particles, and 
also that small particles could be dislodged from the pouches and forced back from 
the sinus into the upper area? of the udder by certain mani]mlations of the teat. 

The Experimental Procedure. 

In the experiment conducted locally samples were collected from each of the 
animals in the milking herd. Three or four jets of milk from each teat were dis- 
carded and then separate samples collected from each. From the results of the 
examination of the incubated samples, the herd was then classified as described 
above. Note: Hand milking was employed at the farm. The following recom- 
mendations were made:— 

(1) Prior to milking, the udder of each animal was to be well washed in 
an antiseptic solution after the milker had thoroughly washed hi^* hands in the 
same solution. In order that the wash cloths should be well disinfected between 
each animal, the animals were to be washed one at a time, each immediately prior 
to milking, and the cloths then left in the antiseptic solution until reipiired for 
the next animal. These measures w'ere to be instituted at the first milking after 
the test samples were collected, notwithstanding that the results of the tests w'ould 
probably not be available until after several milkings had been performed. 

(2) The animals were te be milked in the order (Iroup I, followed by Group 
II, with Group III last, as soon as the classification of the herd was available. 
The animals of Grou])s I. and II. w’cie to be allowx*d in the milking shed together 
but those of Group 111. w^ere to be brought in separately. 

(3) After milking the animals were to have their nddms rt‘-washed wdth the 
antiseptic solution. 

(4) After milking, the floor of the shed w^as to be sluiced down with strong 
disinfectant solution. 

(5) Those animals definitely affected were to be kept segregated from the 
healthy animals in separate paddocks. 
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It was proposed to re-examine the animals at intervals of approximately 
three months and reclassify them according to the new test results obtained. 
Actually the first three routine tests were separated by approximately this period 
of time, but subsequent tests were made after the lapse of a shorter period, gener- 
ally about six weeks. Further, special tests were frequently made of the Group II. 
animals during the first twelve months of the experiment. 

Experimental Results. 

During the first nine months following the date of the first classification of 
the animals, five fresh cases of mastitis occurred among the animals of Gboup I., 
i.e., the group containing the definitely clean animals. These five new cases when 
initially tested showed no clinical signs of any infection, secreted milk free from 
streptococci and with very low cell count, and had no history of mastitis. 

At first it was thought that the control measures were ineffective, but certain 
information indicated that the control measures advocated had not been adopted 
and later, definite evidence of this fact was found, e.g. — It w^as discovered that the 
milking order recommended had not even been followed. 

It was explained to the farm manager that the work would have to be dis- 
continued unless a guarantee could be given that the procedure recommended 
would be adhered to rigorously, and during the next nine months conditions im- 
proved. The animals, so far as is known, were milked in the order specified. The 
use of disinfectant solutions as recommended was followed, although at times it 
was noted that the strength of the disinfectant was below requirements. The dis- 
ease-infected animals were not isolated in fields away from the clean animals, the 
manager maintaining that with the facilities at his disposal this was not possible. 

Even with the poor control measures described, however, the number of 
fresh cases which developed was only one, which compared with the five which 
developed during the previous nine months, was a marked improvement. 

During the period whilst the control scheme has been in operation, heifers 
have been added to the herd, bred from both infected and clean animals, bringing 
the number of animals in the disease-free herd at the end of the second nine months 
up to 26. Had the programme advocated been carefully followed, it is probable 
that the six animals which became infected vrould have remained free from the 
disease. This would have brought the total number of clean animals to 32. The 
period reviewed ended just prior to the fresh milking season on the farm and the 
number of fresh heifers expected for the new season being 12, it will be seen that 
in two years the herd should have been built up to include 44 animals compared 
with the initial total number of 43 in the milking shed. 

Control Scheme Suggested for General Use. 

Every thoughtful dairy-cattle owner wishes to reduce to a minimum the risk 
of his clean cattle becoming infected. It is suggested that the following control 
scheme, involving little expenditure and loss of time, should be of assistance to 
him in that direction. 

(1) The animals should be divided into two groups as follows: — 

(a) Animals which have never shown any abnormal condition of the udder 
such as heat, swelling or tenderness, whose udders show no signs of lumps or 
hardened tissue when carefully examined after stripping, and whose udders have 
no **light” quarters. Additionally, the milk from the animals must never have 
shown any abnormality such as ^'clots,^^ thickness, wateriness or discoloration. 

^ (b) All other animals than those contained in group (a). 
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(2) The animals in each group starting with those in group (a) are milked 
according to their age, commencing with the youngest, for the chance of an animal 
being infected increases with its age. 

(3) As new stock comes into production it is added at the beginning of the 
milking chain, and as fresh animals obtained by breeding can be added to the 
herd to maintain the minimum output required, others are eliminated from group 
(b), disposing of the worst cases first. No animals other than heifers, should be 
bought and added to the herd unless they have been first properly tested and kept 
isolated from the time of taking the milk samples for test until the results are 
available. 

(4) The hands of the milker, the wash water and cloths, etc., must be treated 
with antiseptic as described above. 

(5) Any animal in group (a) showing abnormality of the milk or the udder 
after the commencement of the control scheme should be relegated immediately to 
group (b). 


Summarif and Conclusions. 

For the detection of mastitis, milk examinations in themselves are inadequate. 
Clinical examinations must be conducted as well as the microsco[)ical examination 
of the milk samples. 

A leucocytosis of the milk, i.e., cell count in excess of 100,000 per ml., is 
indicative of mastitis, in general, but not of streptococcic mastitis specifically. 
Results obtained indicate that vaccinia (cowpox) is one of the causes of a tem- 
porary leucocytosis of the milk. In the cases noted the cells w^ro mainly degen- 
erate polymorphonuclear leucocytes. 

A control scheme, based upon the first principles for the prevention of disease, 
gives relatively good control of the incidence of mastitis. 
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THE BRACKEN FERN AND ITS ERADICATION. 

M. CULLITY, 

Senior Agricultural Adviser. 

Bracken fern is widely distributed over the earth and is probably one of the 
oldest of plants, dating from cretaceous times. During the long period of its 
existence it has proved resistant to fungoid and insect attack. Actually in surviv- 
ing the varying conditions of the changing times, it has proved its adaptability 
and extreme resistance to haphazard methods of control. 

It is a common pest in the south-western portion of this State and throughout 
many other parts of Australia. In fact it is so common that it is accepted as a 
permanent resident and frequently no effort is made to control it. It covers 
hundreds of acres of once cleared land which othenvist^ wuld carry useful pastures. 

In Western Australia it is gradually occuj^ying increased areas. Its incidence 
is greatest on those properties with the largest cleared areas and therefore it is 
easy to understand why more is not heard of the loss of country. In general it 
may be said that sufficient is known of the methods of control in this State to pre- 
vent it from becoming a serious pest on small well-worked pioj)erties. 

A pietur(‘ of this plant and its method of vegetative g (uvth and aggression is 
best given in the words of Iv. W. Braid': — 

^‘The bracken plant consists of a bulky underground system which extends for 
many dozens of square yards. Many a patch of bracken is in fact one extensive 
plant annually producing hundreds of fronds. Possibly even large bracken areas 
are all one plant, so it is obvious that the whole must be attacked as a unit. Under 
ideal conditions of good deep soil the subterranean system can be shown to be 
made up of three or more tiers of rhizomes or underground stems. The lowest tier 
— the leader — usually runs at a depth of 15 to 25 inches and is the main invading 
system. It possesses the thickest rhizomes ending in a terminal finger-like bud 
which periodically produces side buds to right and to left. This is figured in the 
diagram as A. The side buds develop into branches which bend upwards and move 
horizontally in a region above, and if they are within nine inches or less of the 
surface often bear fronds (B). They also produce subsidiary buds which grow 
into much thinner, shorter branches, often characteristically zigzagged (C and Cl). 
These approach nearer to the surface and frequently produce fronds in groups. 
The proportions in which these tiers are produced depend on soil depth and tex- 
ture and the food ingredients available. Given good friable soil of good feeding 
quality, tiers A and B are abundantly produced, while if conditions are such as 
to check these, C develops most. Near the periphery of an area A and B are most 
abundant and tier C commonest about the centre. If for any reasons the depth of 
soil decreases, as for exain]>le when the subsoil of a rock approaches within seven 
to nine inches of the surface, all these zones get compressed into one layer over- 
lying the subsoil, but the downward tendency of the terminal bud on A is such 
that if it reaches deeper soil three or even four tiers will again be exhibited. In 
all eases the terminal bud of each tier is the most active growing bud. By the 
division of the terminal cell it gives rise to lateral buds producing either branches 
or fronds. These may produce buds which may lie dormant for some years. Nor- 
mally the fronds of each season arise from the side buds immediately behind the 
Ikerminal buds of tiers B and C, but sometimes subsidiary buds may also develop at 
the bas^ of these. 
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the frond is destroyed in the green state, the bud destined for next season^s 
frond begins to develop and in addition some of the dormant buds or subsidiary 
buds develop into fronds.” 

The fact that the rhizomes are in tiers at varying depths explains how the plant 
survives the heat of summer. Water in large quantities is needled to replace that 
lost by transpiration and this can always be obtained by the deepest rhizomes, and 
with this water it also obtains much mineral food. 



BRACKEN: UNDERGROrNI) SYSTEM IN JANITARV. 

A. Main elongating rlhzonio. 

B. Large branch bearing fronds from near ai)ex. 

d. Dormant buds. The remains of 19.^4 fronds extend to snrtaee; those of previous 
years in various stages of decay. In one case a lirancli from a dormant 
bud hail grown through an old frond-base. 

C. Branch of limited growth; fronds as in B. 

Cl. Except at end only leaf-scars are depicted, 
r. Roots. 

From the Scoftiah ,J<nir)}(iI of Agriculture, April, 193.o, p. 122. 

^‘Th(3 bulk of the rhizome may be enormous, five or even ten or more feet of 
it lying below each square foot of surface. This is })acked witli food reserves such 
as sugars and starch. All these food reserves are manufactured in the fronds from 
the carbon dioxide in the atmosphere and the water and minerals absorbed from 
the soil. 

^'The removal of the fronds therefore (a) prevents the building up of further 
foodstuffs, (b) exhausts the underground reserves by inducing attempts to produce 
new leaves. Theoretically (and this is backed by experiment), the best time to 
destroy the fronds is when they have reached their maximum growth^, i.e,, wheu 
they, have drained the rhizome but have not begun to contribute food.” 
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This statement agrees with the conclusions reached from observations in this 
State, that the optimum time for cutting is at the end of spring when the fronds 
have made full growth. There is always a smaller crop of young fronds after 
cutting at this time than after cutting at any other period of the year. Where two 
cuttings per year are carried out, one in Octobcr-November when the fronds are at 
full growth and another in May- June the depressing effect on the plants is greatest. 
Cuttings in January, February or March appear to have little effect in reducing 
the thickness of the succeeding crop. Cuttings from May to September result in 
a fairly large crop of young fronds, but when this is followed by anothei* when the 
plant is at full growth a greater effect is obtained. 

That the removal of the fronds will cause a depletion of the rhizomes is con- 
firmed by examinations carried out by Smith (2) : — 

“When the rhizomes from the trial holes were examined, de})letiou of the 
larger storage rhizomes was evident. Those from an uncut area were large and 
plump and hard for large distances and only old parts showed decay. Rhizomes 
from the cut plots were shrunk from a short distance behind the gi*owing point* 
and they contained a milky fluid instead of the firm white tissue of normal 
bracken.” 

Hendrick® showed by a series of analyses that the amount of food reserves a< 
expressed by soluble carbohydrates and nitrogen, diminishes steadily up till the 
time of maximum growth of the fronds, after which there is again an increase. 

The starvation of the root system is also demonstrated by the diminishing size 
of the fronds. 

There can be no doubt that the cutting of bracken is the most effecti\e method 
of attack, but unfortunately this method cannot alw^ays be economically applied. 

An outline of the procedure which it is suggested should be followed is given 
hereunder. For convenience it is proposed to consider an area of partially cleared 
country and to follow its progress from a bracken infested area until it is an area 
of open pasture. A consideration of bracken in virgin country will not be made 
as in these conditions it cannot be described as a serious pest, and the method of 
attack necessary to subdue it would be an expensive one. Usually, however, the 
bracken does not assume the proportions of a pest until some preliminary clearing 
is carried out allowing more sunlight tr reach the areas where the outpost i>lant< 
are existing. 

If it is impossible to commence clearing the area more thoroughly and it is 
necessary to attempt a reduction in the amount of the pest, the following methods 
may be applied. 

Fire . — ^In areas such as those under consideration it is possible almost every 
year to get a fire to go through the paddock burning the dead bracken and at least 
killing the green fronds. It is more usual to burn every second or third 
year when a more intense fire and a cleaner result can be obtained. Experience has 
shown, however, that this method of control is totally ineffective as a means of 
eradication of bracken unless it is combined with certain other steps. It can only 
be considered as a method justified by expediency, inasmuch as the pest is not 
actually checked but the ground is cleared of the dry debris. As a consequence 
young grass is allowed a slightly more clear space in which to grow, and stock will 
be able to make their way more easily through the areas so treated. This method 
i|i of course usually restricted to large paddocks. 

i^et&ture . — Good results have been obtained by sowing subterranean clover seed 
on ^ ashes after a bum as described above, and topdressing with superphosphate. 
The clover usually is able to make rapid development until such time as the bracken 
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growth and debris again is smothering the area and another fire is needed. This 
growth of clover entices stock into the area which then assist in counteracting the 
pest by their eating or trampling the young fronds. 

Cutting, — A further step which is occasionally taken in conjunction with the 
above is the use of the fern hook to clear the area periodically. This entails either 
the gathering of the fern into heaps for burning or recourse to a running fire, to 
clear the ground. The employment of the fern hook will depend for its efficiency 
on the time of the year that it is used. 

Subdivision. — While the methods referred to above will gradually open up the 
paddock, the erection of subdivisional fences will assist in speeding up the attack. 
The trampling effect of the stock by being localised will be more severe, and it 
will be easier to carry into operation' a plan for more offensive methods. 

Clearing. — The clearing of the stumps and fallen trees must be carried out 
before it can be hoped to fully subdue the fern. The ground is then ready for the 
plough, and it is usual to sow a crop of some sort in order to level the ground 
sufficiently for the use of the mower. As a means of subduing the fern the plough 
is not as effective when used before a period of cutting as it is when used after. 
The deepest rhizomes arc untouched and remain vigorous to take up the attack. 
After a series of cuttings the higher rhizomes ar(‘ weakened and the lowest which 
usually do not produce fronds commence to grow towards the surface so that the 
production of fronds may be continued. It can be easily realised therefore that 
a ploughing after a period of cutting will be much more effective in breaking up 
the whole of the rhizome system. 

Mowing, — The ground after having been ploughed and cultivated will be in a 
level condition and fit for the use of a mower. The system of attack by cutting can 
then be earned out with this implement. Unfortunately the optimum time for 
doing this work coincides with one of the busiest periods on a farm, the harvest. 
That cutting at this period is effective is proved by the fact that the bracken does 
not survive if a paddock is cut two or three times for hay. 

Old Pasture, — ^Where it is desired to reclaim old pasture which has been 
allowed to succumb to the advance of bracken, the method to be adopted will vary 
according to the density of the growth. Assuming the field to be densely covered it 
is suggested the best results would be obtained by following the steps suggested 
hereunder or variations thereof : — 

(a) clear the paddock of the accumulation of dead bracken by burning dur- 

ing the late summer. 

(b) If subterranean clover is not present sow on the ashes up to .six pounds 

of inoculated clean seed or an equivalent amount of burr per acre, 
the rate depending on the original density of the bracken. Six 
pounds per acre will give a complete cover in the first season. 

(c) Fertilise with at least one hundredweight of superphosphate per acre. 

(d) Stock lightly, allowing the clover to seed. 

(e) Mow the paddock in November even if the hay crop be unsuccessful. 

(f) In the following autumn mow the regrowth of bracken, fertilise with 
superphosphate and allow stock to graze more heavily. 

(g) Close the paddock early and cut for hay. 
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Fig. 2. — fully cleared hillside, completely covered with bracken. Gearing fires 
have not checked its growth. 
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The process of cutting twice annually should be continued for two seasons, 
when the densest bracken will have been severely checked. If preferred after two 
seasons^ cutting, a crop could be sown and the ploughing necessary would be etlee- 
tive in cutting to pieces the weakened rhizomes, which would have been drawn closer 
to the surface. 

Other Methods^ of Attack, 

Whipping has b(vn carric'd out in certain countries, })articularly France. 
There does not appear to be any very definite information available as to its 
efficiency. There can be no doubt that the bruising effect particulai’ly during the 
growing period would weaken the root system. As far as can be ascertained the 
comparative effects of cutting at the oi)tinumi time and whipping have never been 
studied. 



Fig. 3. — Subterranean clover growing vigorously amongst blacken. The trampling 
of the stock has efiVcted a great reduction in the (lensit\ of the plants. 

Uolling , — Much is claimed for the effectiveness of various types of rollers and 
drags. Some of these are fitted with chopping blades of different kinds. Rolling 
requires clean open paddocks free of stumps and fallen trees, and in these circum- 
stances cannot be more successful than the mower. Fuither, the best time to use 
the roller is when the fronds are young and brittle. This allows a later growth of 
fronds in the same season and so a series of rollings would be i’(‘quire(i. 

Pigs , — The use of pigs that have not been nose rung is quite successful. The 
animals like the succulent roots and will turn over much ground in order to reach 
them. It is obvious however that their use on a large scale for this purpose is not 
practicable. 

Wecdicides , — Much more promise is attached to the possibility of attack with 
weedieides. As the clearing of bracken is undertaken primarily to allow utilisation 
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of the ground for other plants, the selection of a weedicide is limited to those which, 
while destroying the plants will not injure the soil. Among the substances capable 
of performing the work the chlorates of sodium and calcium are the most useful. 
It has been demonstrated by Braid and others that it is possible to get a complete 
kill, of both fronds and roots by a single application of sodium chlorate. For this 



Fig. 4. — ^Bracken being beaten back from pasture. In the foreground the clear space 
has been mown for hay during the past two seasons. The headland along tlie fence is 
still carrying vigorous plants. In the background the fern has been cut by the 

mower. 


purpose a dressing of not less than two hundredweights per acre is required. As 
the chemical is high in price this method is, temporarily at least, prohibitive. 
Another system is the application of sodium chlorate direct to the cut stalk of the 
frond by the use of a piece of sponge rubber saturated with a solution of the 
chemical, attached to the blade of a scythe or to the cutter bar of a mower. This 
system is claimed to be fully effective and uses only a small amount of the chlorate. 
As the cost should be of a range to allow of its adoption on a wide scale, arrange- 
ments arc being made to carry out trials in this State. 

References : — 

* K. W. Braid — ^Scottish Journal of Agriculture,'' Vol. XVIII., No. 2. 

* W. G. Smith — Trans, Bot. Soc., Edinburgh. 

* J. Hendrick — Kew Bulletin, No. 4, 1921. 
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SOME EFFECTS OF GREEN MANURING ON QTRUS TREES 

AND ON THE SOIL- 

I.— INTRODUCTION. 

In 1924, a permanent green manure experiment was begun in a newly-planted 
citrus orchard at the Commonwealth Research Station, Griffith. The purpose of 
this Bulletin is to report the results that have been obtained concerning the effect 
of various treatments on the growth and yields of the trees and on the fertility, 
structure and water-holding capacity, the moisture content, and irrigation require- 
ments of the soil. 

SUMMARY. 

This Bulletin reports the results of a green manure experiment over a period 
of thirteen years with citrus trees at the Commonwealth Research Station, Griffith, 
New South Wales. 

The growth of a winter green manure crop (tick beans) increased the growth 
and yield of trees comi)ared with trees kept elean-cultivatod. 

The growth of a summer green manure crop (cowpeas) at first decreased the 
groAvth and yield of the trees owing to the competition of the cowpeas for soil mois- 
ture during the summer. After about ten years the trees on the cowpeas plots 
caught up to those on the clean-cultivated plots. The better growth of the trees 
in the cow[)eas plots compared with those of the clean-cultivated plots, in later 
years, is due to the decline in fertility and loss of structure of the soil of the clean- 
cultivated plots, combined with the fact that the cowpeas do not offer such strong 
competition to mature trees as to young trees. 

The grow’th of lucerne offers xei’y stron|^ comj)etition to trees, and the growth 
and jdeld of trees on the lucerne plots are greatly reduced. 

A marked seasonal cycle of soil nitrate concentration occurs on both the tick 
bean plots and clean-cultivated plots, the seasonal cycle being significant to 120 cm. 
deep in the tick bean plots but disappeainng after 60 cm. in the clean-cultivated 
plots. 

Rains and irrigation cause minor fluctuations in concentration of soil nitrate. 
The tick bean plots contain a higher annual mean nitrate content in the surface 
soil than the clean-cultivated plots; but the reverse is true at the lower depths. 
Throughout the whole profile to 120 cm. depth, the clean-cultivated plots have the 
highest nitrate content. 

When tick beans are ploughed in before September, little decomposition takes 
place and nitrates do not increase until the beginning of this month. Ear^y Sep- 
tember seems the best time to plough under the tick beans. 

The presence or absence of the citrus trees has little effect on the seasonal soil 
nitrate concentration cycle. 

When tick beans are ploughed under, there is a rapid formation of ammonia 
in the surface mulch, and this persists throughout the early summer. 

On the irrigated soils of the Murrumbidgee Irrigation Areas, concentrations of 
nitrates to the order of 10 to 20 p.p.m. are commonly found down to 100 cm. or 
more. 

During growth, the green manure depresses the water table. 

The increase in the water-holding capacity of the soil after several years’ green 
manuring is statistically significant but practically unimportant. The green 
manure has, however, a marked effect in preventing or reducing the loss of struc- 
ture of the soil that is noted in the clean-cultivated plots. 

The relation of green manuring to the fertility of the soil is discussed. 

[Extract from Bulletin No. 120 of the Comicil for Scientific and TiidtHtr'al 
MesearchJ] 
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THE COMPOSITION OF CAPEWEED (Cryptostemma calendula- 
ccum) FROM MECKERING AND BEVERLEY* 

A. B. Beck* and R. G. Lapsley.* 

During the investigations of toxic paralysis carried out over the past three 
years, it has been noticed that with sheep, the occurrence of dei)raved appetite, and 
hence of toxic paralysis, is definitely associated with a low plane of nutrition due 
to the poor quality of the summer grazing. At Meckering, where the toxic paralysis 
investigations were carried out, the main plants of unimproved pastures are cape- 
weed, silver grass and cluster clover. The analysis of the eapeweed samples was 
undertaken to see if there was any abnormality in the chemical composition which 
might be correlated with the development of depraved appetite. For the purpose of 
comparison, plants Avere also analysed from the Avondale Research Station, Beverley, 
an area of heavier soils and better pastures, where depraved appetite is unknown. 
The work was also undertaken as a part of a wider investigation. Owing to the short 
growing season in the wheat belt areas, the natural pastures consist entirely of early 
maturing annuals. The quality of these pastures is of the greatest imi)ortance, in 
that the dry feed which the sheep receive in the summer is usually coinjjosed en- 
tirely of the dry residues of annual plants which have groAvn during the winter and 
spring. As a continuation of the pasture investigations commenced between 1033 
and 1035 (Underwood, Shier, and Harvey, this Journal, December, 1037, page 442), 
it is the intention of the Animal Nutrition Branch to carry out a ^Mong range” in- 
vestigation of the subject in order to provide a basis on which to improve our pas- 
tures, and so to improve the nutrition of our sheep. 

Samples were taken at intervals of from three to four weeks so as to ascertain 
the changes in composition during the* growing season. 

The samples from Meckering were obtained from a large i)addock of about 100 
acres in the Research Station property; half of this paddock had. been cleared and 
cropped in past years. In the cleared area, from which all the samples were taken, 
there were two distinct soil types, a red sandy loam which comprised the larger part 
of the area, and also a small area of 4-5 acres of deep, grey sand. Normally when 
sheep were running in this paddock they had access to both areas. The cai>eAveed 
was the main plant in the sand area, and was more sparse, although larger, on the 
loam. Except where specified to the contrary in the following tables, the sam))]e 
analysed was a composite sample taken from both areas. 

At Beverley two series of samples were taken. The first was from a)ound an 
oat crop on typical York gum soil; this, as is usual, formed a large succulent 
growth and probably repr(>sents the best type obtainable. The second series was 
obtained from a paddock under grazing. This paddock was of a more sandy typo 
of soil than that of the oat crop, and because of this and the grazing the plants 
kept quite small. 

The sample from Merredin was taken from the tyi)ical heavy salmon gum and 
gimlet soil at the Research Station. 

Experimental Methods, 

The collection, sampling and analysis of the samples presented many rather 
peculiar problems, and standard methods had to be more or less arbitrarily adapted 
for this work. 

The sample for analysis was obtained by picking a large number of plants 
from the area concerned until a sample of one to two lbs. green weight was ob- 
tained. The plants Avere picked up at random places over the area and were selected 
as average samples from that particular place. 

’Acting Animal Nutrition Officer. 

•Agricultural Adviser assisting in toxic paralysis investigations. 
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Samples were obtained by cutting off whole plants with curved scissors just 
above the ground. In most cases capewood grows close to the ground and the dense 
felt of hairs on the back of the leaves collects and retains the sand from fhe soil 
with great tenacity. Sieving the dried plants does not remove this sand, so for all 
the samples prior to the commencement of flowering, the plants were washed to re- 
move the sand. It is realised that this procedure is open to the objection that there 
will be a certain loss of cell sap by diffusion, but as the washing only takes a very 
short time, it was considered that the error from this cause would be very small and 
certainly very much less than the error caused by the x>resence of the sand. 

After washing, the plants were allowed to air dr>^ to as near as could be judged 
to their original condition and then weighed in order to give their original moisture 
percentage. The samjdes were then dried at 60-70° C. and then allowed to come to 
an ^^air-dry” condition for crushing and analysis. 

The earlier samples were crushed in a small coffee mill, but later a Wiley mill 
was installed and this was then used. In some eases during the air-drjung process 
after oven drying, the plants took up so much moisture that it was necessary to use 
dried samples for crushing. In both types of crushing there was a certain amount 
of segregation of the woolly fibres from the back of the leaf, but with the product 
from the Wiley mill this was small. 

Standard methods of analysis were used. ^‘Moisture^’ is the loss on drying at 
100° C. overnight. Ashing Avas done at a dull red heat, and the portion insoluble 
in 1:1 hydrochloric acid was termed “insoluble ash^^ (see later). The “ether ex- 
tract’^ was done on moisture-free samples using ethyl ether. The crude fibre was 
filtered on a No. 54 filter paper. The appearance of the “crude fibre^^ from the, 
younger samples was fjuitc remarkable, the fibre consisting of the hairs from the 
back of the leaves and app(*aring as a felt-like mass. Phosphorus was determined 
volumetrically and in some cases colorimetrically as well; the agreement was not 
always as close as might be desired. 

As is seen in tlie following table the “insoluble aslf’ of some of the samples is 
<]uite high, A microscopic examination of the ])roduct suggested that it consisted 
entirely of coarse sand grains, and so it Avas decided to corr(*ct all the analytical 
figures for this sand, using the assumption that the “insoluble ash^^ was entirely ad- 
ventitious sand. This assumption is open to two possible errors; firstly the “insol- 
uble ash^' may contain ])lant silica, this is con.sidered unlikelv as the appearance of 
this ash showed nothing but sand and further an analysis showed that the “soluble 
silica” of capeweed ash is very low (about 1 per cent, of the total ash). The high 
base content of the ash Avonld further tend to give acid soluble silicates during ash- 
ing. The second objection is that the insoluble ash may represent a part only of 
the adventitious sand and clay, as the high alkali would tend to convert the finer 
portions of these into soluble silicates. This objection, however, is not considered 
to be serious and it is considered that the method of tabulation of results will prob- 
ably give the truest picture of the composition of the plants. Another reason in 
favour of this method is that the presence of coarse sand in the lighter capewcful 
makes sampling verj^ difficult and even if the sand content varies the corrected figure 
Avill be undtered. 

In the following tables the “moisture” figure is of the sample as collected from 
the field, corrected for “insoluble ash.” The “insoluble ash” figure is for the sample 
actually analysed, calculated on a moisture-free basis. All other figures arc for the 
“moisture-free assumed ash” basis. These have been calculated from the actual 
analytical figures (moisture-free) as follows: — 

“ moisture-free actual analytical 100 

assumed ash ” — “ moisture-free ” x 

figures figures 100 — % “ acid insol.” ash 

actual dry basis. 




424 


JOURNAL OF AGRICULTURE, W.A. 


[Dec., 1938, 


As an example of the method of calculation, Sample No. 100 as analysed con- 
tained 13.3 per cent, moisture, 3.0 per cent, insoluble ash and 20.6 per cent, crude 
protein. Correcting these for moisture, the insoluble ash and protein then become 
3.5 per cent, and 23.8 per cent, respectively. To correct the protein figure for tho 

insoluble ash it is multiplied by - —v ; the protein content on a ^^moisture 

100 ~~ 3.0 

^ree assumed ash’’ basis then becomes 24.7 per cent. 

In all cases except where specified to the contrary the analyses refer to whole 
plants collected as previously described. 


Tablk 1. 
MF.rKEaTXO. 





« 

Assumed Ash Dry-Basis Figures. 




Date. 

Sample 

No. 

Mois- 

ture. 

Crude 

Pro- 

tein. 

Ether 

Ex- 

tract. 

Crude 

Fibre. 

N.F.E. 

As- 

sumed 

Ash. 

CaO. 

p*o.. 

Insol. 

Ash. 

Remarks. 

8~6~87 

77 

92*6 

27*6 

3*8 

13*2 

39*3 

16*2 

2 15 

0*65 

1-4 


2-7-87 

89 

93*3 

30*2 

4*9 

13*9 

32*1 

18*9 

1*76 

0*98 

2*2 

Specially selected ; un- 
graded ; best growth 
available. 

28-7-37 

97 

89*7 

17*2 

4*4 

13*9 

49*2 

15 3 

1*87 

0*70 

0*2 


17-8-37 

132 

86 3 

11*4 

8*0 

13*0 

62*1 

10 5 

1 79 

0*43 

0*6 

1 

Sample froni red loam 
area only. 

17-8-37 

133 

86*9 i 

11*5 

3*3 

14*5 

59 8 

10*9 

1*42 

0*36 

1*3 

Sample from grey sand 
area only. 

31-8-37 

140 

82*1 

7 9 

2*4 

12*7 

68*1 

8*9 

1 .58 

0*48 

3*6 

Some flowers out ; many 
flowering heads. 

13-9-37 

1 

142 

84*2 

8*0 

3*7 

14 4 

65 0 

8*3 

1*65 

0-05 

2 9 

In full flower ; bottom 
leaves drying otf. 

29-9-37 

152 

81*0 

6*9 

6*0 

10*3 

57*0 

10 8 

214 

0 60 

J 7 

Leaves drying ; still In 
flower. No seed heads 
shed. 

13-10-37 

160 

79*8 

6*9 

4*9 

22 7 

54*7 

11 8 

1 

2*14 

0 35 

! 3 ‘J 

Flowering flnished ; 

many seed heads, large 
proi>ortion shod; bot- 
tom leaves dry. 

3-11-37 

169 

100 

6 2 

5*4 

25*2 

57*8 1 

1 5 4 

2 34 

0 32 

0 6 

All dry. 

31-8-37 

139 

84*8 

10 6 

5 5 

riTT" 

60 1 

9*1 

1*76 

t 

0 71 

i 

1*0 

Flowers with about i^-ln. 
stalk ; badly Infested- 
red mite. 

18-10-37 

161 

82*7 

11*2 

5*0 

15 9 

59 3 

8 6 

1 1*55 

0*68 1 

0 5 

Flowers ; all small. 

Nov., 1936 
18-10-37 

176 

162 

7 5 
10 4 

13*2 

11*3 

3*9 



8*4 

1*41 

1 53 

1*22 

0*97 

i 1 

0 7 1 

Scetls. 

Seeds. 


other analysis -\«> 97* K,0 3*45; Na,0 2*74; MgO 0 59 per cent. 


Table 2. 

BEVERLEY OAT CROP SAMPLES. 




1 


Assumed Ash Dry- Basis Figures. 


1 

i 


Date. 

i 

Sample 

No. 

Mois- 

ture. 

Crude 
Pro- 1 
tein. 

Ether 

Ex- 

tract. 

Crude 

Fibre. 

1 

N.F.E. 

1 As- 
Burned 
Ash. 

CaO. 

P . 0 ,. 

Insol. 

Ash. 

Remarks. 

22 - 7-37 

91 

93*1 

251 

4*8 

1 

16*4 

37-2 

1 

16*5 

1*34 

0*67 

01 


13 - 8-87 

100 

92*7 

24*7 

4*0 

14*6 

42*5 

14-2 

1*68 

0*71 

8*5 

Stalks cut off largest 

80 - 8-37 

187 

92*9 

16*5 

8*9 

17*8 

44*4 

17*2 

1*60 

0*59 

0*2 

samples. 

Contained a few flowers. 

16 - 9-87 

150 

91-0 

16-2 

6-7 

16*7 

48*2 

14-2 

1*69 

0*48 

0*4 

A few flowers in sample. 

6 - 10-87 

156 

89-7 

10-2 

72 

19*0 

46-9 

16*7 

2 - 21 " 

0-38 

0*2 

In flower. 

19 - 10-87 

165 

87*4 

lO'O 

3*5 

20-6 

50- 3 

16'6 

2*00 

036 

1-2 

A few flowers, but 
mostly seed heads with 
seeds ; bottom leaves 
showing slight signs of 
drsriog off. 

8 - 11-87 

174 

36-7 

5-6 

6-8 

27*9 1 

47*2 

140 

2*11 

0*55 

6'3 

Stems moist, leaves dry. 

28 - 11-87 

177 

7*2 

6-5 

88 

27*0 1 

50-0 

12*7 

2*70 

0*81 

1*7 

Plante quite dry. 

16^0-87 

149 

86-6 

26-8 




8'6 j 

137 

0*74 

0*2 

Flowering heads and 
about 2in. stalk only. 

10 ^ 10-87 

164 

8'8 

111 


IB 

H 

6*8 

1*74 

0*91 

0*1 

Seeds only. 


QtSier amlyapft— 'No. 1S7 : MgO O’CO per cent. 

No. loot NatO $'(K) per cent. 


KfO 4 *86 per oent. 
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Tablb 3. 

BEVERLEY STUBBLE PADDOCK SAMPLES. 



Sample 

JTo. 

MoiB- 

ture. 


Assumed Ash Dry-Basis Figures. 




Date. 

Crude 

Pro- 

tein 

Ether 

Ex- 

tract. 

Crude 

Fibre. 

N.F.E. 

As- 

sumed 

Ash. 

CaO. 

P.0,. 

Insol 

Ash. 

Remarks. 

21-5-37 

76 i 

93- 1 

260 

4*3 

14 4 

37-7 

17-6 

1 -85 

0-88 

9-0 


24-6-37 

86 

02'6 

27*0 

4*7 

14*8 

36-7 

16-8 

2 50 

0-73 

4-1 


22-7-37 

96 

88*8 

17-0 

4*2 

16-8 

49-7 

13-3 1 

2 22 

0-55 

31 

Showing slight signs of 

13-8-37 

90 

86 8 

12 2 

3 3 

11*2 

58- 1 

15-2 

2 15 

0-60 

0 5 

grazing. 

1 Not grazed recently ; 
flower heads showing. 

80—8—87 

138 

85-7 

9-5 

3-4 

150 

621 

100 

1 90 

0-50 

3 7 

Some plants showing 
signs of grazing. 

16-9-37 

151 

86-8 

9 4 

3-5 

16-4 

62-2 

8-5 

2 14 

0-.55 

3-7 

Plants all flowering. 

6-10-37 

1 167 

86-9 

10-3 

1 4*9 

18-4 

55-5 

1 10 9 

2 16 

0-47 

1 1 3 

19-10-37 

163 

70 2 

6-2 

3-5 

21 2 

.58-4 

10-7 

2 71 

0-42 

11 -.5 

Most seed heads empty ; 
i bottom loaves dry. 

8-11-87 

176 

24*0 

5' 7 

4-5 

23-5 

56-9 

ft-4 

2-40 

0 45 

ft-4 

Apparently all dry. 


Other analy 808 .—Ko. 99 : K.O 2 18 per cent ; NajO 1 72 per cent. 


MERREDTN SAMPLE. — No. 135, 27-8-37 : Moisture 90*4 per cent. Crude Protein 1ft 8. Ether Extract 
3-1, Crude Fibre 12 2. N.F.E 50-5. Assuraeci Ash 14 4, Insoluide Ath J 1, CaO 1«88, PjOj 0-64, 
MgO 0-80 per cent. 

Discussion of liesults. 

The analyses of the Meekeriiig plants show no abormality which would account 
for the development of depraved appetite in this area. 

The most prominent feature of the analyses is the very high water content of 
the plants, which persists up to the time of flowering. This hig:h moisture content 
probably explains the scouring and also the loss of weight that the sheep undergo 
when on the first green feed at Meckering. If the pasture w^cre pure capeweed con- 
taining 92 per cent, water it would be necessaiy for a sheep to eat 25 lbs. green 
weight to obtain a dry matter intake of 2 lbs. The sheep apparently leave the dry 
grazing once the green feed appears and the sparseness of the growth of the early 
green feed makes the loss of w^eight easily understood. 

If, however, we consider the dry matter only it is obvious that for the greater 
part of the season capew^eed is a high quality feed. The high protein content in the 
early grow’th is quite outstanding and, even in the dry plants after the seeds have 
been shed, the percentage of protein is as high or even higher than that of 
average* wheaten chaff. Up to the time of drying off the fibj*e content is relatively 
low and even in the most fibrous sample (No. 169) can hardly be regarded as ex- 
cessive. 

The assumed ash forms a high percentage of the dry matter. It should be re- 
membered that, in the samples analysed the bulk of the adhering sand has been re- 
moved, whereas in the case of the material eaten by the animal the product will 
usually contain a relatively high percentage of sand. The percentage of sand is 
greatest in the young grow’th, particularly after rain. 

The high percentage of calcium, sodium, and potassium contribute further evi- 
dence against any suggestion that depraved appetite in sheep might be due to acid- 
osis caused by alkali deficient foods. The calcium content is high and the increase 
of calcium content in the older samples is worthy of notice. In most samples the 
phosphorus content tends to be on the low side as judged by overseas standards. 

It is hoped at a later date to do a feeding trial with some sheep using dry cape- 
weed alone and thus to obtain further data on the feeding value. In many parts of 
the Western Australian wheat belt capeweed is apparently regarded as a valuable 
fodder. The rapid early growth makes it valuable as a first green feed even although 
it causes scouring. It is regarded as a fair to good feed during growth, but not 
fattening until it has dried off somew'hat. These obsen^ations are strongly sup- 
ported by the analytical data which indicate that the high moisture content give it 
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a low feeding value in the green state, but on a dry basis it should be regarded as 
a fairly high quality feed. 

As a contrast to Western Australian experience it is interesting to note that in 
South Australia capeweed is generally regarded as being unpalatable to sheep. 

It is probable that the main advantage of capeweed as a pasture plant lies in 
the fact that it can flourish under conditions which prohibit the growth of bettor 
quality pasture plants. Although it has many advantages as a pasture plant, par- 
ticularly for lighter soil areas, it also has several distinct disadvantages. 

There is no evidence that the felt-like hairs or fibres on the back of the loave^^ 
cause any digestive troubles, but in some localities the internal fibres of the leaf 
and stem get between, and loosen the teeth of the sheep. The very succulent na- 
ture of the growth results in a low yield of dry matter per aero and the bulkiness 
of the plants enables it to crowd out more desirable species. When dry the 
capeweed tends to break up and blows away easily. Another important dis- 
advantage has been suggested by the observations of Mr. K. R. Norris (private 
communication) which support the contention that capeweed favours the increase 
of Earth Mite (Halotydeus destriuctory commonly known as red mite). 

Although capeweed forms the bulk of the grazing on the lighter soils of tht^ 
wheat belt and the analyses show that, on a dry basis, it is of good quality, yet. 
taking all facts into consideration it cannot be regarded as a good pasture species. 
Pasture improvement, including the introduction of legumes such as early sub- 
terranean clover, should do much to improve the present low-producing capeweed 
pastures in the better rainfall areas of the wheat- belt. 


AGRICULTURAL PROBLEMS^ 


Agriculturists, pastoralists and primary producers generally, who may be having 
difficulties of any kind in connection with their production activities, are invited to 
communicate with the Agricultural Adviser of their district of the Department of 
Agriculture, when information and advice will be supplied free of charge. 

Where identification of plant or stock diseases or insect pests is required, full 
details of symptoms should be forwarded and also samples of the diseased plant, 
animal tissue or insect where practicable. Plant tissue intended for examination by 
the Plant Pathologist should be wrapped in paper and not forwarded in airtight con- 
tainers, and plant specimens for the Botanist should be pressed between newspaper 
and dried before despatch. With regard to animal tissue for microscopic examina- 
tion, this should be forwarded in a solution of 10 per cent, formalin, or if of con- 
siderable bulk in a sealed kerosene tin containing a few ounces of formalin as a 
preservative. Living insects should be sent in suitable containers and dead 
specimens in methylated spirits. 

The addresses and names of Advisers are as follows: — 


Albany 

Bridgetown 

Bunbury 

Geraldton 

Gosnells 

Harvey 

Katanning 

Kalamanda-Ro]e3rstone 

Kunimoppin 

Manjimup 

Metropolitan, Gingln, Chittering 

Mundaring 

• Karrogin 

Vasse 


BT. R. Powell (Fruit) ; B. Williams (Dairying). 

A. Fiintoff (Fruit) ; A. M. Tindale (Dairying). 

M. (hiUity. 

N. Davenport ((k>v6mment Buildings). 

R. C. Owen. 

R. L. Oailes (Fmit). 

A. S. Wild. 

W. H. Read, o/o. Department of Agriculture, Perth. 
W. M. Nunn. 

O. M. Scott. 

& E. Bennett, o/o. Department of Agrioultura, 
Perth. 

V. Ckhiil. 

A. T. Gnlvin. 

J. M. Nelson. 
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DIPPING OF FLOCKS. 

By PTugh McCallum, 

Sheep and Wool Inspector. 

The only satisfactory method for eradicating* ticks and lice is by dipping. 
This is an essential routine practice and must be carri(‘d out to obtain maximum 
^alue for the clip. 

Tick and lice are blood sucking insects and the amount of damage done depends 
on the extent of infestation. They cause intense irritation which the sheep attempt 
to allay by rubbing on fences and logs and biting at the seat of irritation. The 
natural consequence is that the sheep arc unsettled, go off their feed and lose con- 
dition. The damage is most apparent in the wool and patches of skin may even be 
denuded; therefore, besides actual loss of wool, there is also a lowering of the 
wooFs value. 

The following rules should be noted by the farmer: — 

(1) Do not dijj in extremely hot or cold weather. 

(2) Do not dip thirsty, hot or overfed slu'ep. The sheep should be cooled 

off and completely rested before dipping. 

(3) Commence dipping early and finish at least two hours before sundown 

to allow the sheep to dry off. 

(4) Every animal should be completely immersed once. 

All farmers should be aware of the regulations concerning sheep dipping in 
this State. 

Information on sheep dip])ing can be obtained from this Department free of 
charge. 


ALL-AUSTRALIAN EXPORT BACONER AND PORKER 
CARCASE COMPETITIONS. 

The above competitiojis will be cojitinned during next year when judging will 
be held in Ijondon in Jam*. Phitries for this serie> will be due at Australian works 
on loth April, 1939. 

The competitions w(*re started mainly to provide a means of acquainting Aus- 
tralian pig raisers Avith Ihe requirements as to type and conformation of th(‘ United 
Kingdom market, the only overseas outlet for our surplus pork. Australia’s share 
of that market has increas(*d steadily over recent years and to enable us to con- 
tinue to compete it is essential that the requirements of United Kingdom con- 
sumers should be met. Prices are at present very good for the Australian sup- 
plier and, as supplies are regulated, are likely to remain so. 

Carcases entered for the competitions are judged in London according to a 
system of measurements and photographs devised by Dr. John Hammond and other 
English authorities. Marks are awarded for various features such as body length, 
leg length, hams, shoulders, etc., and a full list of these marks is supplied to each 
entrant to enable him to see how far and in what respects his pigs fall short of the 
ideal. 

Apart from the prospers of success in winning a prize — a sum of £25 is dis- 
tributed in prizes in each section — the competitions thus offer a valuable seiwice 
to all entrants. 

Entry forms may be obtained from works which treat pigs for export, from 
the Departments of Agriculture and the Veterinary Officers of the CommonAvealth 
Department of Commerce in each State and from the oflfiee of the Australian Meat 
Board at 401 Collins Street, Melbourne. 
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ELECTRICAL STERILISING OVENS* 

Desoription of an Insttfiment Suitable for Dairy Bacteriolo^ 

Laboratories* 

By H. H. Kretchmar^ B.Sc., A.A.C.I., Dairy Bacteriologist. 

From certain information which has been brought before the notice of the 
writer, it is understood that difficulty has been experienced in obtaining ovens suit- 
^able for sterilising certain portions of the equi foment often used in the routine 
imethods of some dairy bacteriology laboratories. In consequence, the following 
•description of the method of design carried out by the writer is offered^ in the 
hopes of its being useful in this connection. 

The apparatus in order to meet the requirements of the writer’s laboratory, had 
±0 fill the following requirements: — 

1. Produce an even heating over the whole of the internal space. 

2. Attain its working temperature within a reasonable period of time. 

3. Maintain the working temperature with a minimum of adjustment. 

4. Produce but little rise of temperature in the laboratory when installed. 
(The summer temperature in Perth is comparatively high). 

5. Have sufficient length to accommodate milk sampling tubes or ‘‘thiefs” of a 
maximum length of 30in. 

6. Possess sufficient space for 4 dozen milk sampling tubes together with an 
equivalent number of 1 oz. sample bottles. 

7. Accommodate the usual other bacteriological apparatus such as Petri 
•dishes, pipettes, etc., on suitable shelves. 

To meet the above requirements as regards space for accommodating the 
various apparatus, it was decided that the internal dimensions should be, length 33in., 
diameter 12in. Also, brackets to carry three perforated shelves, evenly spaced, 
were decided upon. . A circular cross section was chosen for the shape of the 
chamber because of ease of fabrication, particularly as regards the disposition of 
the heating windings. 

To provide adequate heat insulation a 3in. packing with slag wool, distributed 
evenly on all surfaces in order that even heating of the interior would be main- 
tained, was deemed advisable. 

In the design of the heating element two factors must be taken into considera- 
tion; the power consumption and the temperature at which the element is to work. 
By interpolation from the designs of standard commercial ovens manufactured for 
other purposes, the element 'was designed to dissipate 440 watts and this power 
-expenditure has proved most suitable. 

From this stage forward the design is governed by the voltage of the power 
aupply. As an example, an oven designed and built for the dairy laboratory at 
the Muresk Agricultural College, where the power supply has a voltage of 220 
volts, will be described. As the element must dissipate 440 watts and the power 
voltage is 220 volts, the current the windings must carry is 440/220 = 2 amperes. 
In order to limit the current to this figure the resistance of the winding must be 
220/2 = 110 ohms. 

The temperature at which the wire is to work next requires consideration. 
For sterilising purposes the oven is required to work at a temperature of 170® C. 
When the oven is running at this temperature and the wire is producing just suffi- 
cient iieat to make good the loss of heat from the oven to the atmosphere, it should 
be ohvidus that, with tlie winding close to the internal shell of the oven and 
Imaviiy heat insulated externally, it should have, ideally, a temperature of approxi- 
mately 170® C. 



OHAKACTERlSnCS OE NICHROME WIRE. 
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Comparison of resistance with change of temperature : — 

20'’ C. = 1 Ohm ; 100“ C. = 1-0185 Ohm ; 200° C. = 10417 Ohm ; 300° C. = 1 0645 Ohm ; 400° C. = 1 0828 Ohm ; 500° C. = 1-0928 Ohm ; 
600° C. = 1-0960 Ohm ; 700° C. = 1-1022 Ohm; 800° C. = 1-11221 Ohm; 900° C. = 1 1257 Ohm. 
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The tables published by the various manufacturers setting out the characteris- 
tics of the resistance wires they manufacture, give only the current required to 
maintain the wire at stipulated temperatures when the wire is straight, horizontal 
and free to radiate. However, the writer’s experience has been, that for apparatus 
working at low temperatures, such as low temperature-ovens, the data contained in 
such tables may be satisfactorily utilised by assuming an increase of temperature 
of about 50 deg. C. over the temperature shown in the Table for the type of 
insulation described. 

The wires used for heating purposes by the writer are made of the nickel- 
chromium alloy known as “niehrome’* for which the characteristics of useful 
gauges are given in the Table. 

A few of the temperature characteristics shown in the aforementioned Table 
have been shown graphically on the following chart in order that correlations may 
be made between other current values and temperatures. 



V 
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To return to the problem under discussion, it is necessary to choose such a 
gauge of wire as will attain a temperature of approximately 170 deg. C. when 
carrying a current of 2 amperes. From the chart it may be seen that a suitable 
size of wire is 22 gauge, for when carrying 2 amperes and radiating freely the tem- 
perature attained is 120 deg. C. which, together with the assumed increase of 
50 deg. C. when enclosed as discussed above > brings the working temperature to 
170 deg. C. 

The inner shell of the ovcii as finished is 36in. long by 32iin. diameter. 
It is constructed of 20 gauge rolled sheet iron and has one end welded in place to 
form the back end of the oven. To strengthen the open end or front of the oven, 
a strengthening ring of steel is placed around it at 3 in. from the front end. 
Brackets, disposed as described above, are riveted inside and the completed shell 
tinned all over. 



For the purpose of insulating the winding from the shell, the latter is covered 
with bonded mica insulating sheet (‘hnicanite^^), which is tied in place with string 
until the windings are in jilace. It might be thought that the use of such material 
for insulating purposes is risky because of the chance of breakdown of the bonding 
when subjected to the heat of the oven. Howe\cr, no ditficulty has been experi- 
enced from this cause. 

To secure the ends of the winding, electrical two-line porcelain connecting 
blocks are utilised. A piece of strong wire is looped through two holes in the 
wall of the oven, the two ends of it passed through one of the metal junction tubes 
in the connecting block and fixed in place by the small grub screws. The end of 
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the winding to be secured is passed through the metal junction tube not utilised for 
fixing purposes, and hold securely by the grub screws. In order that the leads 
to the winding may not foul the tubes used for accommodating thermometers, the 
porcelain blocks should be placed slightly to the side of the line running along the 
top of the oven. Throe of these blocks are required, two fixed at positions 3 in. 
in from the front edge of the inner shell and the other fixed close to the back edge. 

Some device must be provided to avoid the turns of the winding short-cir- 
cuiting when they become loosened by the heating current. The writer uses a 
number of lengths of asbestos cord bound to each end of the inner shell by a turn 
of strong wire. They are fixed to the back end of the shell before starting the 
winding, inter-twined with the winding as the latter is put into place, and finally 
bound with another turn of strong wire at a distance of three inches from the front 
end of the shell, at which position the winding ends. The lengths of cord are so 
arranged that each length passes over one turn of wire and under the next and 
the various lengths pass alternately under and over the same turn of wire. Illus- 
tration on previous page shows a shell with winding in position. 



The winding is put on in two equal lengths, the turns of one length between 
the turns of the other length. Both windings end at the one binding block at the 
back of the oven, but at separate blocks at the front of the oven. Adequate 
lengths of wire must be left attached td the ends of the windings for making con- 
nection to a series-parallel switch mounted on a piece of insulating fibre at a 
position half way along the top line of the outer shell. To insulate the connecting 
leads they may be passed through a number of 6 in. lengths of small bore glass 
tube. To compensate for the extra radiating surface at the end of the oven the 
turns may be placed a little closer together at these positions. 

The outer shell of the oven is also made from 20 gauge sheet iron. The length 
is 39in.; the diameter IT^in. For strengthening purposes, two channels are 
rolled into it at positions 9ih. and 30in. from the front. Two sets of legs, the shape 
of whic% may be seen in the illustration. above, constructed of lin. x %in. rolled 
steel, ap riveted positions 7in. from the front and back ends. It is tinned all over. 

The inner shell is held co-axially in the outer shell by an annular ring which 
edges flanged. The surface of the ring is tinned. The outer flange fits 
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tightly over the edge of the outer shell to which it is bolted by Jin. bolts and nuts. 
For ease in fixing, the nuts should be soldered over the bolt holes and on the* 
inner surface of the outer shell. The diameter of the hole in the ring being 13in., 
an annular space Sin. wide is left between the inner fiange and the inner shell of the* 
oven. This space is packed with sheet asbestos, forced into place, so that the 
only metaUic connections between the inner shell and outer shell are the bolts 
used for fixing purposes. Eight quarter-inch countersunk-head nuts and bolts are- 
used with the head of the bolt countersunk into the inner shell of the oven so that> 
a free opening is left for the entry of the door. 

The best procedure to adopt when assembling the oven is to bolt the annular 
ring to the inner shell (complete with its Avindings) as it stands on its back end, and 
then insert the inner shell into the outer shell as the latter stands on its back end. 
The two shells may then be fixed permanently together by bolting the annular ring 
to the outer shell. Nuts and bolts Jin. diameter are used for the purpose. The* 
oven is next placed on its front end, the insulating glass sleeves passed over the 
electrical leads, and the latter taken through holes in the top of the outer shell to 
the three-heat (series-parallel) switch. The fitting for making connection to the 
supply circuit is mounted alongside the switch. The fibre baseboard is conveniently 
fixed to the top of the oven by bolts screwed into thick nuts soldered to the upper 
surface of the oven. The tubes to accommodate the thermometers are placed irr- 
position in holes which have previously been made at points spaced evenly along 
the top of the oven. The slag wool packing is carefully tamped into position so as 
not to displace any windings or connections. When the packing is all in place* 
the back end, Avhich has been tinned and has a flanged edge, is bolted in place. As 
with the front annular spacing ring, the bolting doAvn is facilitated by first soldering 
the nuts in place over the bolt holes on the inside of the shell. Eight nuts and 
bolts are required. 

The lid i.s constructed in two parts. One part, Avhich forms the outside of the 
lid, consists of a tinned iron disc 12 jin. diameter with a flanged edge %in. deep. 
The disc holds two asbestos discs of Jin. thickness. The other part of the lid, 
which in use slides into the oven, consists of a shallow tinned pan 12Jin. diameter^ 
3in. deep, with a flanged edge, it is packed with slag wool and bolted concentri- 
cally to the front face of the door on top of the asbestos sheets. This constructiewj 
avoids metallic contacts other than the shanks of the bolts, between the inner part 
of the lid and the outer cover. 

The reason for finishing the electrical winding three inches from the front of 
the inner shell will now be obvious. The first three inches of oven space are filled 
by the insulating portion of the lid. 

The appearance of the oven is greatly improved by a coating of hard-diyung 
black enamel. 

During the initial heating process the SAvitch is turned to the position marked 
^*high.’^ The two halves of the winding are then running in parallel so that the 
power consumed is 8 amperes at 220 volts, i.e., 1760 watts. The time required 
for the empty oven to reach a temperature of 170® C. in these circumstances is 30 
minutes. 

When the running temperature of 170® C. has been attained the switch is* 
turned to the position marked In this position the temperature of the oven 

remains constant or rises very slowly, the variation depending upon the room tem- 
perature. In any case turning off the current fpr a few minutes, say when the 
temperature reaches 180® C. (which occurs only two or three times during the steri- 
lising process) causes such little trouble that the provision of a tliennoregulator 
is hardly warranted. 
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SOIL SALINITY IN WESTERN AUSTRALIA* 

Prelmiinaty Investig:ations Into the Movement of Salt in the Red Btown 
I^rth Zone Under a iS to 25 inch Annual RainfalL 

L. J. H. Teakle. 

The problem of soil salinity in the wetter portions of the agricultural areas of 
Western Australia has been apparent during the last 40 years. Manifestations are 
particularly noticeable in the Great Southern Districts but extend north to the 
Geraldton district and are even observed in the high rainfall coastal areas. Per- 
haps the most obvious occurrences are in the 15 to 25 inch rainfall belt or red 
brown earth zone, although in the light rainfall areas saline soils occur and may 
affect crop yields. The movement of soluble salts in soils in the light rainfall areas 
has already been discussed by Teakle and Burvill (1938) and will not be examined 
further here. In this paper the discussion is confined to the 15 to 26 inch rainfall 
belt. 

Everybody acquainted with these areas is familiar with the glistening, crusty, 
bare patches and flats along many creeks and valleys. Also, salinity of dams and 
wells has further focussed attention on the problem not only from the agricultural 
point of view but also from the point of view of railway engineers. 

Farmers early explained the ^^rise^’ of salt as duo to the wholesale destruction 
of timber along the creeks and many advise leaving strips to “keep down’^ the salt. 
The fallacy of this diagnosis was rendered obvious by the death of timber left along 
many creeks for this purpose and a number of early writers pointed to a more 
sound explanation of the phenomenon. O^Brieii (1917) writing in 1912 stated 
that, following clearing “natural vegetation no longer utilises the larger proportion 
of the rainfall, which entering the ground dissolves more or less of the salts, and as 
it soaks through the soil and gradually flows down the hillside to the lower land, 
the water carries the salts with it. In the summer time heavy evaporation takes 
place from these lower lands, the salt being left behind. After a few years this 
naturally results in large increases of salt in the hollows, and they are known as 
salt pans, samphire flats, or salt lakes.” Paterson (1917) reported evidence pur- 
porting to substantiate this explanation and expressed the opinion that “after 
clearing, the whole tendency of salt is to leave the higher ground.” Wood (1924) 
has presented further evidence and discussion supporting this explanation. He 
points out that generally the salinity of ground waters increases with depth and 
the removal of timber so increases percolation that the lower and more saline 
waters are driven into the valleys and lead to the development of soil salinity. 
Analyses reported show that within a few years of clearing catchment areas waters 
entering dams increase materially in salinity. For instance, at Cranbrook, waters 
which originally carried about 7 grains oi salt * per gallon t increased following 
cultivation of the catchment areas to 73 grains per gallon. Likewise, “rivers” and 
intermittent streams have increased in salinity following agricultural development of 
the drainage areas. Thus, the Blackwood River water at Bridgetown apparently 
contained about 11 grains per gallon of salt in 1904. Between 1910 and 1917 in 
the course of 24 periodic examinations it has only once dropped below 20 gr, per 
gallon and three times has equalled or exceeded 100 gr. per gallon. The Murray 
River which drains a similar belt of country to the north (Hotham Valley) has 

” * Throughout this paper ^‘salt*’ is reported as NaCl calculated from chlorides 
' In solution. 

' grain per gallon is equivalent to 14.3 parts per million. 
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shown a similar increase of salinity. This river is particularly saline after the 
first winter rains which flush out the accumulations of the preceding summer. 
The maximum salinity reached in 1937 was 141 grains of salt per gallon at 
the sampling on May 25th and, in 1938, 170 grains of salt per gallon on August 
1st. During the summer months the salinity appears to range between 20 and 50 
grains per gallon. (Figures by courtesy of the Hydraulic Engineer, Public Works 
Department.) 

Wood (1924) concluded that this salt is of ^*cyclic’^ origin, that is, is blown in 
from the sea and deposited on the ground as a dust or in the rainfall. Teakle 
(1937) has supported this with data from various sources. 

General features of the red brown earth zone. 

The 15 to 25 inch or red brown earth zone of W(‘stern Australia is typically 
of hilly topography and is drained by numerous creeks. The soils generally are 
sandy to loamy in texture at the surface with a clayey subsoil. At varying depths 
— from a few inches to many feet — decomposing rock occurs and it is in the deeper, 
clayey layers that the “cyclic’^ salt accumulates under virgin conditions. The rain- 
fall is of winter incidence and 10 to 20 inches will gtmerally fall in the months 
May to October. This concentration of ))recipitation promotes leaching and the 
normal soils are typically of the moderately leached type in which calcium carbonate 
has been removed or washed to the deei)er layers of the subsoil. 

Rainfall records for representative centres are #iven in Table 1. 

Table 1. 

Rainfall Records for representative centres of the red brown earth zone. 

(C.S.I.R., Aust., Pamphlet 42, 1933.) 


(’entre. 

i 

Xu, I 

L.-’f 1 

\ earn. | 

1 


Average Rainfall 

in Puinta (100 points 

= 1 inch) 



1 

Total. 

i 

Jan. 1 

1 

Feb. 

Mar 

1 

[apI I 

May. 

1 

June 

July 1 

1 

Aug. 

Sep. 1 

Oct ! 

Xov.^ 

1 

Dee. i 

j 

Chapman 

25 

! 27 

48 

65 

44 

1 1 

234 

438 

399 

263 

162 

1 96 

29 

22 ! 

1,827 

Watheroo 

32 

1 

58 1 

70 

71 

232 ! 

368 

326 

222 

158 

i 87 

32 

36 ! 

1 1,701 

Northam 

50 

I 28 

38 

73 

81 

220 

332 i 

348 

255 

162 

99 

1 39 

35 

1,710 

Katanning 

30 

37 

57 

95 

118 

235 

296 

308 

244 

194 

156 

i 68 

62 

1,870 

Onowangernp 

25* 

1 

68 

113 

145 

217 

230 

218 

190 

162 

140 

! i 

63 

1,669 


• Information from the DiviHloiial Meteorologist, Weather Bureau, Perth, to 1937. 


The surface layers are normally low in jalt in the virgin state, hut some con- 
centration occurs in the deep subsoil (see a })p<‘:i(lix ). 

The problem. 

In developing a farm, clearing is usually first undertaken on the more produc- 
tive soil types. These typically occur in the valleys and on lower slopes and 
cultivation is carried on more or less independently of the minor topographic 
features. The first manifestation of enhanced water movement is on the surface 
where development of gutters in the valleys may occur in the course of two or three 
years or more. Later, moist patches, indicative of subsoil water movement, appear 
in these valleys and frequently salt accumulates as a surface crust, a r(‘sidue the 
result of evaporation of water containing soluble salts. These salt patches may be 
limited to a few yards in extent or may extend over many acres in extreme cases. 
Such large patches may be observed along the north branch of the Mortlock River 
at Goomalling, also at Wagin and many other centres, and are well illustrated in 
map of Beegenup (Fig. 1). The cross hachure in this instance shows the occurrence 
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of salt in a strip about 10 chains Tvide in the valley of the creek. Side extensions 
are observed along tributary creeks and gutters and in the south-west corner of the 
map is to be seen a salt patch developing as a result of a saline spring on the slope, 
well above the level of the valley (see Table 4 for analysis of water sample 125 
from site 20 at the upper end of this patch). 

The manifestation of the salt problem is most common in the valleys and along 
creeks but also occurs on the slopes where seepage of water brings the salt to the sur- 
face. The first appearance is generally noted within a few years of clearing and 
salt accumulation reaches a maximum in 10 to 20 years. Thereafter improvement 
is commonly observed. In the lower rainfall portions of this zone, and where heavy 
textured soils limit underground water movement, marked appearance of salt 
patches may be postponed for 15 to 20 years after clearing, the maximum is reached 
much later and recovery will be much slower. 

In such areas, dams in lowlying parts frequently become saline due to saline 
ground water entering the bottom as the water tabic rises, to saline streams entering 
the dam and also to the flushing of saline patches in the catchment area. The salt 
dam shown in the south-east part of the map (Fig. 1) was regularly used for stock 
purposes 40 years ago but became brackish about 1910. The water showed 5,700 
grains of salt per gallon and 6,200 grains total water soluble salts per gallon in 
February, 1938. (Water sample 132, Table 4.) Likewise wells have become saline 
as on Mr. A. M. Stewart’s farm, Wagin. The water from this well eontaim'd 1.69() 
grains of salt })er gallon on 17th April, 1930. 

In dealing with this soil salinity problem four questions may be asked:— 

1. What is the course of manifestation under different circumstances? 

, 2, What are the limits of extension? 

3. What management methods should be adopted? 

4. Will the situation improve or deteriorate? 

Water Movements* 

In order to understand the problem, it is first necessary to understand water 
movement in soils under the conditions prevailing. 

While a certain amount of the soil water may arise from cooling magmas, that 
of importance has its origin in the rainfall and is known as meteoric or precipita- 
tion water. Only meteoric water will be considered. 

The rainwater falling on the soil is lost in various ways. 

1. Some runs off the surface. 

2. The rest percolates into the soil and — 

(a) later evaporates from the surface, 

(b) is lost by the transpiration of the plants growing on the soil, 

(c) remains in the deeper subsoil or joins the ground water and escapes 

in the underground drainage system of the area. 

Under virgin conditions in the red brown earth zone (15 to 25 inch rainfall) 
run-off is small and creeks flow for only short periods, percolation to the ground 
water is probably not of major importance but is sufficient to produce the charac- 
teristics of a moderately leached soil. Transpiration is undoubtedly the major 
aVenue for water loss. 

As the vegetation is selective in the absorption of salts from the soil most of 

"cyclils^^ salt from the rainfall remains in the soil and is gradually leached to 
flower levels and accumulates in the lower ground waters. A balance will be 
^ estah)il^ed so that the outgo of salt will equal that coming in and, consequently, the 
sldt'^Mcentration in the subsoil and the salinity of the ground water will be de- 
m the proportion of water percolating and escaping in the underground 

‘KuL ' 
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drainage. It would be expected that heavier soil types, which restrict water move- 
ment and favour loss by evaporation and transpiration, would contain a higher 
percentage of salt and associated ground waters would be more saline than where 
porous soils exist. The higher salinity of the heavier soils has been proved in the 
course of extensive soil surveys in 12 to 15 inch areas and fanners of the red brown 
earth zone have frequently observed brackish springs to be associated with the 
heavy soils formed from basic dykes. 

When the land is cleared, or the timber otherwise destroyed, surface run-off 
if accelerated and is evidenced by soil erosion. Also percolation is greatly en- 
hanced and much more water reaches the ground water annually. Small under- 
ground streams make their way toward the valleys and the water table rises gene- 
rally but more partk*ularly in the val]ey.s. Witliin a few years permanent water 
commonly occurs in the major creeks and many small tributaries as a result of this 
enhanced underground water movement. Springs break out on slopes, seepage 
patches appear, the water rises in wells, and sometimes water invades the bottoms 
of dams. 

Mr. A. Hardie of Narrogin and Mr. A. A. Toll of Highbury have observed that 
the greatest flow of such springs, apart from the temporary winter flush, on their 
properties is during February, March and April. It apparently takes several 
months for the seasonal underground flow to reach the springs. The intake beds 
for this water must therefore be some distance away, probably many chains, and 
local water, that is water falling in the immediate vicinity, is of scant importance 
in promoting the formation of seepage patches. 

The Salt Problem^ 

In the course of discussing the movement of water in the soils of the red 
browm earth zone the accumulation of salt in the subsoil and ground waters result- 
ing from the selective absorption by vegetation has been mentioned. It was ex- 
plained that the concentration of .salt will depend primarily on the ratio of outflow 
to total percolation and this is determined largely by the porosity of the soil and 
the nature of the vegetation. Heavy soils, in which percolation is restricted and 
which usually carry a heavy growth of timber, will essentially be higher in salt 
than light and porous soils but the difference will be quantitative and the accu- 
mulation will involve identical principles. 

With enhanced water movement following clearing or destruction of the timber 
the equilibrium is upset and salt begins to move out of the soil with the water. 
Equilibrium under cultivation will involve a much lower salt concentration in the 
soil. 

The underground drainage conditions are inadequate to remove the extra water 
and water tables rise. This is noticed particularly in the valleys where creeks may 
develop permanent pools and the ground water may affect dams. Unfortunately, 
this new flow of water is frequently brackish or somewhat saline due to the accele- 
rated removal of the salt which has accumulated in the soil over the ages. And 
the salt concentration will be determined by such factors as the nature of the soil, 
the amount of percolating water, etc. Also, the rising ground water may be 
brackish or saline. 

When this brackish or saline water comes within 3 or 4 feet of the surface, 
capillarity may be active enough to maintain surface evaporation of water and 
this leads to the surface accumulation of salts and consequent soil salinity, which 
may extend over considerable areas of erstwhile fertile soil. 

Similarly, by evaporation, pools and dams affected by the rising water table 
may become exceedingly saline as the season advances. (See samples 132 and 
137, Table 4.) 
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The Course of Manifestation, 

The general course of manifestation of soil salinity in the red brown earth 
zone has been discussed above. Unfortunately, details are sadly lacking and 
organised enquiries are necessary to obtain information of considerable import- 
ance from the point of view of crop production and farm water supplies. 

A few eases may be cited to indicate the type of evidence so far obtained. 
These probably represent conditions throughout the zone with some accuracy. 

1. Mr. MURDOCK, BALLAYING. 

(Examined April 16th, 1936; Locs. 2021, 4138.) 

A salty valley 15 to 20 chains wide runs through the property and spread is 
apparently being retarded by a shallow drain cut through the lowest part. Before 
clearing 20 years previously the water table stood at 12 to 13 feet. Water under 
some pressure was encountered at 3 feet 6 inches on April 16th, 1936, and w’as 
found to contain 2,430 grains of salt per gallon. The total water soluble salt 
content was 2 650 grains per gallon. 

2. Mr. A. M. STEWART, ^^Solai,'' WAGIN. 

(Examined April 17th, 1936.) 

A flat, which had oiiginally carried york gum and jam timber and from which 
the land rises fairly abruptly, was cleared in 1911 and 3 good crops of cereal hay 
obtained. Evidences of salt appeared within 5 or 6 years and spread rai)idly. 
Now some 200 acres of 500 are too badly affected to warrant cultivation and the 
remaining 300 acres are more or less affected. 

A well on the edge of the flat near the stables is now salty and the water 
level was within 3 feet of the surface. The water contained 1,690 grains of salt 
per gallon, A number of mound springs were also observed on the flat. Water 
from one such spring contained 1,080 grains of salt per gallon and 1,280 grains 
of total water soluble salts per gallon. 

3. Mr. AUSTIN PIESSE, WAGIN. 

(Examined April 17th, 1936.) 

A salt affected creek and small salt flats were observed, but the problem 
appeared of small magnitude. A spring in the bank of the creek yielded w’ater 
containing 784 grains of salt and 987 grains of total water soluble salts per gallon. 

4. Mr. S. C, DALL, QUAIRADING. 

(Information supplied November 17th, 1938.) 

At time of clearing in 1907 the salt water stood at 21 feet below the surface 
in salmon gum and gimlet flats. It is now within 14 feet of the surface. The rise 
is attributed partly . . drainage from the north-east along the salt channel through 
Hines Hill, Nungarin, Lake Brown, etc. 

5. Mr. C. TAYLOft, ^^Beegenup,» BROOME HILL. 

(Examined February, 1938.) 

A more exhaustive examination was made of Mr. Tayloris property to obtain 
'liable data concerning the manifestation of the problem. Unfortunately, Mr. 
Tayld^'had been in possession of the property only since September, 1028, and 
.^iprlyljaistory was not readily available. He estimated that about 90 acres were 
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salt affected in 1929 and some 150 acres in 1937. This alarming spread led him 
to seek advice with the result that an investigation was undertaken. 

A general soil survey of the property was made to determine the nature of the 
soils and the incidence of salt carefully examined. Figure 1 represents the results 



of the soil survey and shows the occurrence of salt along the creek and tributaries, 
gutters, etc. through the property. The soil types are described in the Appendix, 
hut pertinent details of the factors relating to the incidence of salt are recorded 
below. The location of sites sampled are shown by the numbers on the plan. 
(Figure 1), 


Fig. 1. — Sketch map of Beegenup Soil Survey. 
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The property is situated in hilly country and is drained by the Beegenup 
Creek and its tributaries. The creek valley averages about 10 chains wide and is 
generally uncleared except in the eastern 20 chains. It has been fenced off, partly 
on account of the salt incidence, and farming operations, involving the produc- 
tion of wheat and the raising of sheep, are confined to the slopes and higher land. 

The slopes rising from the valley of the creek are quite marked and would 
generally be 3 to 6%. Steeper slopes occur in ]>arts. 

The chief timbers of the property were york gum {Eucalyptus foecunda var. 
loxophleha)y morrel or poot (2?. langicornh), wandoo {E, redunca var. data), 
yate {E, cornuta or accident alls) ^ and jam (Acacia acuminata), Wandoo grows 
most typically on the more gritty, gravelly and sandy grey soils and yate in the 
wetter areas. York gum is more typical of the heavier textured brown soils of the 
valley. Morrel, ^ork gum, wandoo and jam may form an association which is 
uncommon in more northern districts. Needlebnsh (ffakca Preissii) grows on the 
heaviest soils such as black earth and in the creeks. Mallees {Exicahfptu^ annulata 
and spp.) grow on patches of heavy, tenaceous clay soils. 

The soils are representati\ e of the red brown eaidh zone in many characteris- 
tics. (See appendix). In addition to the valley bottom soils two main groups 
occur: (a) the brown and brownish soils, generally on the lower slopes of the val- 
leys (Types 2A, 2B, 2C and 2D) and (b) grey soils with more or less pipe clay 
in the subsoil and frequently showing admixture of ferruginous gravel (laterite). 
(Tj^pes lA, IB and 1C.) The brown soils appear to be forming on granitic rocks 
exposed by erosion and the grey soils on a much decomposed white rock horizon 
containing much quartz and kaolin and sometimes rounded pebbles. 

Analyses of representative samples of these soils are summarised m the dis- 
tribution table — Table 2. Details are given in the Appendix. 


Table 2. 


IHfftnbvtion Table showing the Bange of Salt Concentration in Profiles (a) from Normal Soils 
of Types 1 and 2, (ft) from the Valley and Seepage Areas where Salt appears 

on the surface. 


Number of Samples in each Range 


Range of Salt Concentra- 
tion ; per cent. NaCl. 

Aho^e 

0 7.6- 

0 60- 

0 25- 

0 16- 

0-10- 

0 06- 

0*01- 

Below 


1 00 

1 00. 

0 76. 

0 50. 

0 26 

0 15 

0 10. 

0 06. 

0 01. 


No. 

of 

Sites. 


0 - 1210 . deep 
1 ^ 2410 . deep 
24-48ia. deep 
Below 481n. deep 


(a) Normal Soils of Types 1 and 2 — Cleared and Cultivated country. 








3 

12 

6 





1 

1 

7 

8 

4 




1 

1 

4 

8 

4 

1 





2 

1 





19 

8 


0-12ifi. deep ... 

12-24in. deep . 

24-4Sln. deep 
Below 481n. deep 


(6) Valley Soils, etc., where Salt appears on the surface 




6 

2 

3 

8 

2 




1 

1 

3 

1 

6 

1 

1 




2 

6 

8 

1 

1 

1 




2 

7 

1 

1 





Cemoentmtion of Salt In 

surfaoe|in.tolin layer 7-52%, 4 8fl%, 6 88%. 4 2%, i 96%, 5 76%, 0 77%. 0 64in %, 1 11%, 
of volley types, elc, l-76%, 8 29%. 

Where halt appears on 
the surface J 


TMh information may be presented in the form of weighted averages for the 



horizons. These averages may serve to emphasise the contrast between 
(and the valley soils where salt is now apparent. 
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The comparison is as follows: — 


Layer. 

Normal country types 1 
and 2. 

Valley soils and soils from 
seepage patches where 
salt accumulation is 
apparent. 

0~12 inoheB 

per cent. salt*. 

0 024 

per cent. salt*. 

0-36 

12-24 inches 

0 052 

0*26 

24-48 inches 

0 09 

0-33 

Below 48 inches 

018 

0-37 


* Sait calculated as sodium chloride from chloride and expressed as per cent, in the oven 

dry soil. 


The normal soils are quite low in salt but some concentration (0.18 per cent, 
salt) occurs in the deep strata (below 48 inches). It is most likely that some leach- 
ing has occurred as this land was cleared many years ago. 

If it be assumed that the salt concentration of the normal soils of types 1 and 
2 was originally similar to that of the valley soils before the rise of the water ta})le, 
it is obvious that considerable accumulation has resulted from the movement of 
saline water. The most marked accumulation, of course, is in the upper layers, 
affected by surfaC/C evaporation of water. As shown in Table 2 the surface half 
to one inch layer may contain several per cent, salt and the above averages dejiict 
the considerable accumulation which has occurred in the layers to a depth of 48 
inches. The usual salt concentration gradient of a soil profile, which is represented 
by the results quoted for normal soils, has been upset. Below 48 inches these valley 
soils are more saline than the normal soils but the difference is much smaller. 
Whether this is the result of water movement since clearing the country took place 
cannot be determined but it seems probable that the present difference is due at 
least partly to recent contact with saline water. 

These observations lead to a consideration of the composition of the subsoil 
and percolating waters to which the development of this manifestation of soil 
salinity is ascribed. Some 29 samples on ^^Beegenup^^ and neighbouring farms 
were collected and analysed. 

All waters examined were slightly alkaline in keeping with the reactions of 
the subsoils. 


Table 3. 


Diainbtdion Table showing the Range of pH Values of Waters collected in the course of the 

Beegenup Survey, 


— 


Number of samples in each range. 


No. of 

Range pH ... 

7 *2-7 -4. 

7-4-7-6. 

7-0-7-8. 

7-8-8-0. 

80-8-2. 

1 

8-2-8-4. 

i 

8-4-8-5. 

Samples. 


2 

3 

6 

4 

3 

12 j 

2 

32 


The salinity (salt and total water soluble salts) is shown in Table 4 together 
with information concerning the salt content of the subsoil below the level of the 

water table. 



Composition of WcUers and Soils in Contact with this Water on Beegenup and neighbouring Farms. 
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The low ratio of salt in the soil to salt in tke water is suggestive that the soil 
and the invading waters are not yet in equilibrium and that the salt water exists 
largely in channels and cavities in the soil mass. It has not yet displaced entirely 
or thoroughly mixed with the fresh capillary water originally present in the soil. 

This deduction gives rise to a problem of considerable importance and which 
requires early investigation. The information given in Table 4 indicates that the 
salinity of the ground water along Bcegenup and Mullidup creeks resemble<« that of 
streams encountered at salty patches on the slopes in the vicinity. It may be asked 
whether the ground water encountered in the creeks is merely a continuation of 
the streams seeping in from the slopes or represents the water table risen from a 
considerable depth during the period since clearing was commenced f 

Waters of similar salinity have been encountered in many other parts of the 
zone and representative analyses are given in Table 5. 

Table 6. 


Salt Content of Subsoil Waters and Spring Waters in the Red Brown Earth Zone, 





Depth 

Salt content. 

Serial. 

District. 

Source. 

of 

Water. 

Per cent. 

Grains 

per 

gallon. 

1 

Mouly inning 

Subsoil 

feet. 

5 1 

3 ‘22 

2,250 

2 

do. 

do. 

3 

2-83 

L980 

3 

do. 

do. 


1*09 

763 

4 

do. 

Sand soak 

? 

0‘34 

238 

25 

Wagin 

Mound spring 

... 

1‘56 

L080 

L690 

29 

do. 

Well 

3 

^•42 

30 

Ballaying 

Subsoil 

3* 

3*47 

2,430 


Summarising the discussion leading up to the answer to the first question pro- 
posed on page 436 it is stated that there can be little doubt that the development of 
soil salinity in the red brown earth zone is generally due to the accelerated move- 
ment, following clearing of the timber, of brackish and saline waters. This leads 
to the formation of a shallow water table in valleys and to seepage patches on 
slopes. When the water level is within 3 or 4 feet of the surface, a continual 
supply of moisture to the surface may be maintained. Evaporation of this mois- 
ture occurs, particularly in the summer months, and results in surface accumula- 
tion of soluble salts — and the manifestation of soil salinity. 

Limits of Extension, , 

It has been shown that the development of soil salinity in the red brown earth 
zone is generally the result of water movement. Brackish or saline water seeps to 
lower levels and may raise the ground water to such an extent that capillary forces 
may bring salt to the surface. At the same time many credos flow over much 
longer periods than before clearing took plafee and may contain more or less per- 
manent pools of water. If the incoming water raises the water table above the 
level served by the bottom of the creek the excess water will be rapidly removed by 
a flow in the channel. Thus the level of the channel controls the height of the 
:water table in the valley and limits the extension of the salt affected arfsas. It is 
i^l^obable that soil salinity will develop in this zone if the water table is lower 
feet from the surface. There are no grounds for the fear that the salt vdU 
slopes and ruin large areas of good land. 
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The evidence of soil salinity on the slopes arises from saline underground 
streams reaching the surface, as a result of clay bars, rocks, etc., before they reach 
the valleys. The saline patches resulting cannot be expected to extend to large 
dimensions and are regarded as inconveniences rather than serious liabilities. 

The answer to the second question proposed on page 436 is that, although salt 
encroachment is rapid for a period, extension is limited to valleys where a brackish 
or saline water table may reach within a few feet of the surface and to the vicinity 
of seepage patches forming on slopes. The problem may affect some farmers 
severely but does not jeopardise agriculture. 

Management Methods. 

Many people appear to believe that the salt in some way rises out of the 
valleys and encroaches on the higher land. In consequence, the leaving of green 
timber along creeks and valleys is advocated to ^^keep down the salt.^' From the 
foregoing discussion it is obvious that the salt does not owe its origin to the con- 
ditions in the valleys but to the seepage of waters from the higher country follow- 
ing the clearing of the area. If the higher country be cleared and can act as an 
intake bed for moisture, no amount of timber in the valleys can prevent the extra 
water from seeping in. The green timber may absorb a considerable proportion 
of this water and so retard the development of a shallow water table. In many 
cases, as at Beegenup, the saline ground water rises and the valley soils become 
saline both in the timbered and cleared areas. Furthermore, there are many in- 
stances of the timber dying as a result of the risen crater table and soil salinity. 

Therefore, as far as the development of soil salinity is concerned, the leaving 
of timbers in the valleys will be a minor factor in control measures and such mani- 
festations must be accepted as a consequence of the development of the country. 

From other points of view, such as the aesthetic value, the provision of shelter 
belts for stock, provision of some measure of control of wind erosion and economy in 
clearing costs, it is highly desirable to leave belts of timber along valleys and is 
strongly recommended. 

Where saline patches occur in cultivated land, cultivation of the salty areas 
is desirable to promote water absorption and leaching, to limit surface evaporation 
and wind action and to facilitate the establishment of a vegetation cover of some 
agricultural value. Mr. S. C. Dali, of Quairading, finds that bare fallowing 
favours the extension of the saline bare patches, but autumn plowing coupled with 
wet seeding, after the first rains have washed the surface salt into the subsoil, 
brings about an appreciable establishment of crop on areas otherwise sterile. 

There seems little evidence of deleterious effects from cultivating saline 
patches. The weight of evidence in ansiver to the third question proposed on patre 
436 favours cultivation to promote the washing down of the salt and to afford a 
better chance of crop establishment. Conservation of moisture over the summer 
period by bare fallow is undesirable. The objective is the establishment of a 
vegetation cover and special crops may be sowm, fertiliser applied and farm man- 
agement adapted to promote this end. 

Future Development of Soil Salinity. 

An understanding of the fundamental factors underlying the soil salinity 
problem in the red brown earth zone leads to an optimistic view of the future. 
There can be no doubt that accelerated drainage accompanies the rise of water 
tables and development of seepage patches and springs which result from enhanced 
water movement following clearing of the surrounding country. The incoming 
water is relatively pure, as rain water will average 1 to 2 grains of salt per gallon, 
and this water will gradually displace the more saline subsoil water. The first 
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results of the displacement process as shown by Burd and Martin (1923) will be 
the appearance of the saline subsoil water in the valleys and at seepage patches or 
springs. As displacement proceeds more or less imperfectly due to cracks and 
channels in the soil, dilution of the saline water will occur and the percolating 
water will become less and less saline. Eventually the whole of the saline water 
will be removed and subsoil waters, where drainage is possible, will become fresh 
or non-saline. This conclusion is of great importance to many agriculturists. 
Tangible evidence that this is happening is available and a few instances may be 
cited as representative: 

Mr. Ashworth, of Yilliminning, has reported that two wells on his property 
which were saline 12 years ago are now fresh. A similar decrease in salinity has 
been observed in a well on the Chapman Research Station. 

Mr. Cliff Anderson, of ^‘Narrawong,” 14 miles west of Katanning, in dis- 
cussing the conditions on his property, stated that, after clearing the surrounding 
country in 1907, salinity developed in the water of a valley through the property 
to such an extent that it became unfit for stock. The salinity appeared to increase 
until 1930, but thereafter improvement commenced and by 1937 the water of the 
valley was quite “sweet” and suitable for stock purposes. 

Mr. E. H. B. Lefroy, of Walebing, and Mr. Austin Piesse, of Wagiii, report 
that saline patches are beginning to grass over after being hare for 10 to 20 years. 
Similiar observations have been made by the writer in the Northampton district. 

Generally in the better rainfall areas, and where very heavy textured soils are 
not very prevalent in the lower rainfall portions of the zone, such improvement is 
noticed within 10 to 20 years of the appearance of the trouble. Where the heavier 
textured soils occur under a 15 to 17 inch rainfall the movement of water, and 
hence salt, is slower. The evidence of salinity takes longer to appear and it is 
certain that a good many years may elapse before improvement sets in. No 
estimate of this time factor can be made at present. 

Certain action may be taken to assist nature in the removal of salt occurring 
under these circumstances. Flow in the creeks should be facilitated to accelerate 
drainage. Seepage patches occurring on slopes may be tapped by T drains. The 
top part of the T drain intercepts the percolating water and the stem removes it 
to the valley. Moisture absorbing plants of some salt tolerance may be established 
to utilise portion of the percolating water and provide feed for stock. Judicious 
cultivation and cropping will promote reclamation. 

The answer to the fourth question proposed on page 436 is that salinity of soils 
and waters may increase rapidly for a period and will reach a peak. Continued 
displacement by the percolating rainwater will then bring about improvement and 
in the course of time the soils and underground waters will lose their salinity and 
become of agricultural value. 

Summary and Conclusions, 

Evidence has been presented to show that soil salinity develops in the red 
brown earth zone of Western Australia, under a 16 to 25 inches rainfall, largely as 
a result of enhanced movement of water following the clearing of the country. 
The '^cyclic” salt which accumulated in the deeper layers of the subsoil and in the 
decomposing rock below under virgin conditions, is washed downwards with the in- 
creased water percolation following clearing. With the water, it reaches the valleys 
or springs and seepage patches, and surface accumulation of the salt occurs when 
; tbe, ground water is within a few feet of the surface. Analyses show that conoen- 
tr^tws of waters in the vicinity of saline areas commonly range from 1,600 to 
2,006 grains of salt per gallon and where surface evaporation of water occurs the 
^ contain several per emt salt. 
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As the incoming rain water is relatively pure, containing only 1 to 2 grains of 
salt per gallon, continued displacement, if imperfect, leads to the removal of the 
salt and eventually the percolating water will become fresh. This fact is of great 
importance with respect to supplies of stock water and water for agricultural pur- 
poses. Concurrently, enhanced drainage will remove the salt from the soil and 
grasses will take possession of the erstwhile saline patches. 

Where high rainfall and porous soils facilitate water movement through the 
soils improvement is noticed in 10 to 20 years but many years may elapse before 
evidence of reclamation is observed where heavy textured soils predominate and the 
rainfall is less generous. 

Nature may be assisted in the reclamation of saline areas in this zone by facili- 
tating drainage, establishment of a vegetation cover by appropriate cultivation and 
other means. 
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APPENDIX. 

Details of soil types recognised and mapped in the Beegenup soil survey — See Fig. 1. 

The soils fall in Avon region of the red brown earth zone and e.\hibit the main features of 
«oils of that zone — clay accumulation in the subsoil, alkaline reaction in the subsoil and oc- 
casional occurrence of calcium carbonate in the deeper subsoil. The colour factor is variable 
as the range is from red brown to light grey. The brown soil types generally form on material 
rocks of the granitic or gneissic type and the grey soils from a kaoHnised horizon, ap- 
parently a metamorphosed sediment which has not been identified geologically. An interesting 
occurrence of black earth was discovered on a basic dyke. I^tcrite capping and lateritc* gravel 
are oommon, particularly on the higher levels and are associated with certain of the grey soil 
types. Small aieas of other soil types were recognised. With the exception of certain valley 
•ofls all samples were from cleared and cultivated areas. 

A, Qfty w%l type»n 

— associated with kaolinised rocks. 

3 types of grey soils were recognised and mapjied. 
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TYPE lA. 

0 to 9 or 12ins. : grey loamy sand to sandy loam more or less gritty^ 

9 or 12in8. to 4ft. : yellowish to greyish gritty clay — more or less soapy feel. 
Below about 4ft. : pipe clay. 

Timbers : wandoo, morrel, york gum. 


Table A. 


Salt CorUent and Reaction of Soih of Type li4. 




Salt 




Salt 


Site. 

Depth. 

(NaCl). 

pH. 

Site. 

Depth. 

(NaCl). 

pH. 



% 


i 

% 



ins. 




ins. 



15 

0~10 

•05 

7*14 

16 

0- 9 

•01 

6-62 


10-26 

•07 

8-44 


0-24 

•06 

8-96 


26-32 

•07 

8-66 


24-36 

•11 

8*86 


32-60 

64-79 

•06 

•18 

8-30 

8-46 


36- 

•14 

7-42 


37 

0-10 

•01 

6-49 









10-24 

•02 

7-47 






24-40 

•03 

808 


TYPE IB. 

0 to 4 or bins. ; light grey gritty loamy sand to sandy loam. 

4 or bins, to 2ft. : light brownish grey with orange mottlings gritty sandy clay 
loam. 

Below about 2ft. ; white and yellowish pipe (‘lay. 

Timber: wandoo. 

This type appears to be somewhat acidic in some instances. Influence of laterite may in 
some measure account for this and therefore these sites show an afiinity for type !('*. 


Table B. 


Salt Content and Reaction of Soils of Type 1/?. 


Site. 

Depth. 

Salt 

1 (NaCl). 

pH. 

Site. 

Depth. 

Salt 

(NaCl). 

pH. 


ins. 

<v 

/o 



ins. 

% i 

Trace 

i 

17 

0- 4 

•02 

6-78 

31 

0-16 

6-64 


4-28 

•03 

8-26 


16-27 

•01 

6-90 


28-38 

•09 

8-13 







38 ... 

0- 8 

•02 

6*96 







22 

0- 3 

•03 

6-62 


8-20 

•03 

8*04 


3-20 

•04 

8*22 


20-36 

•06 

8-22 


20- 

•13 

8-14 


36-46 

•06 

7-98 

34 

0-12 

•05 


43 

0- 5 

•01 

4-97 


12-21 

•16 



6-17 

*02 

5*61 


21-41 

•34 



17-32 

•03 i 

6*38 






32-40 

•06 ! 

6*16 


TYPE 1C. 



0 to 18in. : dark grey to yellow brownish grey sand with quartz, grit and iron* 
stone gravel. 

Wxi, \ yeWowSaV gtcy \3itowiv ^ery grav^y sand. 

281n. to 3ft. : yellow brown and red gravelly cementy sandy 6lay loam, 
i jpipe clay occurs below this horizon. 

low In soluble sidts and slightly acidic to neutral in motion* 

' psp>bs.b^ affected the |m>perties to an Important 
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Table C. 


8aU Content and Reaction of Soils of Type 1(7. 


Site. 

Depth. 

Salt 

(NaCl). 

pH. 


ins. 

% 


39 

0-18 

Trace 

6-61 


18-25 

Trace 

719 


25-36 

Trace 

6*90 


B. Broum soil types. 

— ^asBOciatecl with granitic or gneissic rocks. 

4 types of brown soils were recognised and mapped. 

TYPE 2A. 

Rich dark brown heavy textured soils somewhat variable in profile. 

The profile consists of a rich dark brown gritty loam to sandy clay loam a few inches deep 
on a red brown sandy clay subsoil which becomes heavier and either more chocolate coloured or 
yellow with depth. Lime occurs in the subsoil from about 18 inches. 

Timber; York gum. 

Table 1). 


Salt Cordent and Reaction of Soils of Type 2,4. 


Site. 

Depth. 

Salt 

(NaCI). j 

pH. 


ins. 

O' 1 

/o ! 


19 

0- 5 

•02 

7 02 


5-16 

•04 

812 


16-24^ 

•13 

8-80 


24-36» 

•18 

8-85 


* Lime present. 


Site 20 which had l)ecn affected by saline seepage water showed similar reaction values 
and textures. 

TYPE 2B. 

0 to 6in, : grey brown gritty loamy sands to sandy loams, 
below 6in. : yellow brown to red brown gritty sandy clay ^\ith some lime accumu- 
lation in the deeper subsoil, 
below 3ft. ; decomposing granitic or gneissic rock. 


Table E. 

SaU ConienJl and Reaction of Soils of Type 2B. 


Site. 

Depth. 

Salt 

(NaCl). 

pH. 

Site. 

Depth. 

Salt 

(NaCl). 

1 pH. 


ins. 

% 



ins. 

0/ 


21 

0- 6 

•01 

6*37 

45 

0-10 

•01 

6-59 


6-12 

•04 

8-21 


10-21 

•06 

8-45 


12-36* 

•08 

8-90 


21-38* 

•08 

8-80 


38-44 

•11 

8-81 


38-46* 

•06 

702 

27 

0- 2 

•03 

7-00 

51 

0— 3 

•01 

6*95 


2-14 

•06 

^ 8-68 


3-18 

•03 

8‘24 


14-21* 

•12 

8-83 


18-24 

•03 

8*50 


21-40* 

•11 

8-92 


24-30 

•01 

8-72 





i 

30-38 

•02 

8-76 


* l4me present. 
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TYPE 2C. 

Brown to red brown sandy loam about Oin. deep on yeUow brown, red brown to brownish 
red gritty clay with no lime. Decomposing rock at about 2ft. 


Table F. 

ScM Content and Reaction of Soils of Type 2(7. 


Site. 

Depth. 

Salt 

(NaCl). 

pH. 

Site. 

Depth. 

Salt 

(NaCn. 

pH. 


ins. 

% 



ins. 

% 


23 

0- 0 

•006 

6‘65 

44 

0- 3 

•03 

6-20 


9-18 

•007 

6-82 


3-14 

•04 

6-70 


18-24 1 

•007 

6*78 


14-24 

•06 

8-18 



1 



24-30 i 

•06 

8-22 

24 

0- 7 

•006 

6-34 






7-16 

•005 

6-67 






16-24 

! 005 

6-92 




1 

! 


TYPE 2D. 

0 to 9in. : brownish grey loamy sand to gritty sandy loam, 
below Qin. : yellow brown with grey and reddish mottling sandy- cla\ l»»Am to- 
sandy c*lav. Pipe clay may occur at 5ft. 


Table G. 

Salt Content and Reaction of Soils of Type 2D, 


Site. 

Depth. 

Salt 

(NaCI). 

pH. 



ins. 

% 


47 


0- 8 1 

Trace 

7 02 



8-21 i 

•02 

7-62 



21-24 1 

03 

814 



24-36 1 

•07 

8-26 



36-48 1 

•15 

8-20 



48-72 1 

•21 

7«80 

Water rose 

to 56in. and 

contained 1,1.30 


grains of salt per gallon. 


49 

0- 3 

•02 

6-97 


3-11 i 

•06 

8-34 


11-30 1 

1 

•08 

8-68 


Site. 

Depth. 

Salt 

(NaCI). 

1 pH. 


ins. 

0 / 

/o 

i 

50 

0- 9 

Trace 

1 7-62 


9-18 

•03 

; 8-46 


18-24* 

•04 

i 8-78 


24-30* 

•04 

1 8*74 


30-48* 

•07 

; 8-86 


48-56* 

•10 

1 8-74 

1 

56-78 

•18 

1 808 

Water rose to 66in. and contained 

780 graina 

of salt per g 

allon. 


) 

1 

1 

[ 


* Lime present. 


C* Other soil types, 

TYPE 3. 

Black earth associated with a basic dyke. 

Brownish black crumbly clay with a friable clay subsoil and lime accumulatiou at 2ft» 

JDeoompoaing greenstone occurs at to 3ft. This soil occurs as a strip coinciding with 
a Ul^dfke. It cracks badly when dry and, consequently, is difdoult to work. In the 
eaixied necdlebush (nakea PreissU), 

S' ‘ 
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Table H. 

Salt Content and Reaction of Soils of Type 3. 


Site. 

Depth. 

! Salt (NaCl). 

1 • 

pH. 

Description. 


i ins. 

% 


1 

18 

0- 9 

•02 

7-84 

bm. blk. crumbly clay. 


9-22 

•02 

8*62 

bm. blk. friable clay. 


22-32* 

•07 

8-48 

! 

bm. blk. calc. clay. 


^ Lime present. 

TYPE 4. 

Dark brownish grey clays with ferruginous gravel. These soils occur on the slope of a 
small ri(ige which originally carried morrel. They are slightly acidic to alkaline in reaction 
and showed surface accumulation of salt. 


TYPE 5. 

Grey tenacious clay, mottled orange and red in the subsoil at 9 to ISins. The surface is 
more or less cracked during the dry season and bare patches, showing surface accumulation 
of salt, arc common. An acidic reaction (pH 5 to 6) charactt'rises the type which probably 
resembles certain soils of the moort {Eucalyptus platypus) country. In the virgin state it 
carried malices including Eucalyptus annuUUa ; Milsovia humilis commonly grows on the sur- 
face of the soil ; Barley grass {Hordeum maritimvm) is characteristic of the cleared areas. 

If well cultivated this type grows a good wheat crop in a heavy rainfall season. 

D. The Valley Soils. 

The valley soils along the Beegenup creek are essentially very variable and show the effect 
of layering owing to the method of deposition of the material in the past. The textures are 
generally of the sandy loam class but clay or sandy clay layers may be interposed more or less 
haphazardly. Surface colours arc generally grey to grey brown and chocolate. These colours 
may extend to the subsoil but orange mottlings and yellow shades arc generally noticeable in 
the lower horizons. 

Salt enists are common .* where the valley ba.s lx‘ei) cleared a bare, crusty surface has de- 
veloped, probably as a result of wind erosion, and is referred to as a salt j>an ; where the timber, 
mainly york gum and some flood gum {Eucalyptus rudis), remains the surface is generally slightly 
crusty but friable, the A horizon apparently being still intact. This area is called a salt flat. 
Rushes and barley grass {Horde nm niaritimnm) also grow on the salt flat. 

The analyses of samples from ju'ofilcs of the valley soils arc as follows : — 


Table I. 

Salt Content and Reaction of Soils of the Valley. 


Site 


Depth. 


Salt 

(XaCl). 


])H. 


' I 

Site. Depth. \ Salt j pH. 

1 (N a(M). 


ins. 

O' 

! -'O 


Crust t 

I 7*52 

805 

0-17 

•74 

8-33 

17-24 

•98 

806 

24-30 

1-44 

810 

30-36 

•89 1 

7-85 

36-67 

•30 

7-87 

67-69 

•37 

7-74 


Water rose to 32in. and contained 1,380 
grains of salt per gallon. 


10 i 

Crust t 

6-83 

611 


i 0-12 

•62 

5-70 

1 

12-24 

•15 

716 


1 24-39 

•29 

8-20 

j 

1 39-48 

•41 

7-85 


48- 

•41 

8-34 

Water rose to 

53mB. and contained 1,380 


grains of salt per gallon. 


I ins. 

9 ... . ■ Cmstf ! 

O' 

o 

4-86 

5-81 

1 i 

24 ; 

707 

1 18-24 1 

•13 j 

7-70 

24-33 ! 

•36 ! 

7-86 

3.3-36 , 

•fll 1 

7-82 

, 36-54 1 

•47 1 

7-92 

1 54-60 

•28 1 

7-90 

1 60-66 1 

•36 1 

810 

Water rose to 50in. and 

contained 

1,420 


grains of salt per gallon. 


14 

Crust t 

5-75 

6-80 


0-20 

•69 

7-68 


20-42 

•47 

8-24 


42- 

•62 

8-21 


Water rose to 36ins. and contained 2,260 
grains of salt per gallon. 


* Salt pan. 


to to Jin. deep. 
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S, Saline SoUe of Seepage Patches. 

The profile charaoteristios of the saline soils of the seepage patches resemble those of the 
a<ijaoent normal soils except in salt content. Analyses of a numwr of soils from sites renciered 
saline by seepage of brackish water are given in Table J. 


Table J. 

SaU CmterU and Peaction of Soils rendered Saline by Seeping Waters. 


Site. 

Depth. 

Salt 

(NaCl). 

pH. 

Site. 

Depth. 

Salt 

<NaCl). 

pH. 


ins. 

% 



ins. 

% 


11 

Crust* 

4-20 

7-01 

28 

0- 3 

102 

6-92 


0-13 

•18 

7^96 


3-12 

•36 

8-32 


13-19 

•12 

7-90 


12-23 

•28 

8*62 


10-30 

•16 

8-42 


23-^3 

•31 

8*68 


30-46 

•18 

8-26 


33-63 

•34 

8-66 


46-63 

•30 

8*16 

Water rose to 

34in8. and contained 1,490 


63- 

•36 

7-98 

grains of salt per gallon. 


Water rose to 

36inB. and contained 1,260 





grains of salt per gallon. 










30 

0- 1 

•56 

6-69 

12 

Crust* 

1-96 

6-55 


1-17 

•08 

6-42 


0-15 

•12 

7-47 


17-30 

•11 

8*06 


16-30 

•16 

8-27 


30-78 

•26 

7-65 


30-38 

•26 

8-08 

Water rose to 

41ins. and contained 1,170 


38-46 

•28 

8-10 

1 grains of salt per gallon. 



46-54 

•30 

8-16 






64- 

•33 

7-87 





Water rose to 

44in8. and contained 1,060 

32 

0- 1 

•77 i 

5-54 

grains of salt per gallon. 



1-12 

•07 

5-84 






12-23 

•01 

6-96 

20 

Crust* 

8-29 

7 03 


23-45 

•03 

7-26 


0- 6 

106 

7-90 






6-18 

•26 

8*66 






18-44 

•34 

8-66 

33 

0- 1 

•64 

5-66 


44-66 

•68 

8-38 


1- 6 

i 03 

5-99 

Water rose to 

18in8. and contained 1,520 I 





grains of salt per gallon. 










36 

0- 1 

Ml 

6-67 

25 

0-10 

•34 

8-08 


1-11 

•14 

6-22 


10-22 

•29 

8-28 


11-18 

•11 

6-44 


22-40 

•31 

8-40 






61-55 

•70 1 

7-46 





Water rose to 

32in8. and contained 1,500 I 

48 

Crust* 

1-76 

7-48 

grains of salt per gallon. 



0-13 

•15 

8-24 






13-22 

•11 

8*36 

26 

0- 8 

•81 

8-10 


22-46 

•09 

8*72 


8-22 

•46 

816 


46-62 

•14 

8*46 


22-36 

•46 

8-63 

W^ater rose to 4 

hns. and contained 900 grains 

Water rose to 

18in8. and contained 1,410 I 

of salt per gallon. 



grains of salt per gallon. 

1 






♦ 0 to Jin. deep. 
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EXPERIMENTS IN THE CURING OF TOBACCO LEAF UnTH 
THE ASSISTANCE OF ETHYLENE GAS, 

(A. SHARP, Tobacco Adviser.) 

During 1937, information was received from the Im))erial Institute of Agricul- 
ture regarding the beneficial results which had been obtained experimentally in 
Germany and Italy from the use of a number of “narcotic’’ gases such as Ethylene, 
Acetylene and Nitrous Oxide in the curing of tobacco leaf. 

The effect of very small quantities of ethylene gas on the ripening of fruit is 
well known, and this gas is now being used commercially in this State for the 
artificial ripening of citrus fruits, bananas and pears. The effect of the gas on the 
ripening of fruit is recognised to be due to stimulation of the enzyme processes, 
and, since the changes w’hich take place in tobacco leaf during the curing jirocess 
are also the result of enzyme action, it had been suggested that the quality of the 
leaf might be favourably influenced by the action of ethylene. 

It was therefore decided to carry out a series of experiments with ethylene gas 
at Manjimup during the 1938 curing season. \'ery little information wms avail- 
able regarding the technique of using the gas excei^t that the temperatures varied 
from 20 deg. to 28 deg. Centrigrade, with atmospheric humidity from 75 per cent, 
to 90 per cent., and the proportion of ethylene to air in the curing chamber usually 
varied from 1 in 3,000 to 1 in 10,000. 

The Department's curing kiln at Jardee was utilised for carrying out 
liminarj’ trials wdth the gas. A length of rubber tubing w’as led under the wall of 
the kiln and its outlet supported at the centre of the floor. The outside end w’as 
connected to a 30 inch cylinder of ethylene gas through a gauge w’hich measui’(*d 
its output. 

The first kiln to be cured w’as filled w’ith ripe leaf from the Department's 
fertiliser and variety plots, and, during the yellowing process, a quantity of ethy- 
lene gas e(|ual to 1/5000 of the cubic capacity of the kiln w^as introduced hourly. 
Yellowdng w’as started at 85 deg. F. and the temperature was gradually raised to 
100 deg. in about 27 hours. As the kiln contained leaf from six varieties of tobacco 
it had been anticipated that considerable difficult \ would be encountered in getting 
each variety to cure satisfactorily owdng to the tendency of certain varieties such 
as ^^SporU' to yellow^ more rapidly than ^‘Hickory Pryor” It was found, however, 
that all six varieties yellowed at approximateh^ the same rate, and all had devel- 
oped sufficient colour 27^2 horn’s from the commencement of the cure to enable 
ventilators to be opened and the fixing process to be commenced. It wuis con- 
sidered that the time taken by the leaf to colour up was somew’hat less than would 
have been the case without ethylene, particularly in the case of ‘‘Hickory Pryor” 
loaf* The application of gas was discontinued when yellowing w^as complete, and 
the remainder of the cure was carried out in the oi-thodox manner. 

The leaf used in this preliminary trial w'as grow'n on moist flat country, and, 
being thoroughly mature, would be expected to present little difficulty in curing a 
good colour without the use of ethylene. It w^as desired to test whether the use of 
gas was likely to be advantageous in the case of leaf growm on hillside land. Such 
leaf is frequently of heavy texture, tending to coarseness, is more or less damaged 
by scorching, and usually fails to yield a high proportion of bright leaf. 
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Arrangements were accordingly made with Mr. G. F. Combs to purchase suf- 
ficient uncured leaf of this description to fill two curing barns. Two barns of 
similar size and construction were made available by Mr. Combs. The leaf was 
picked on 15th and 16th February, and the barns filled simultaneously. Curing 
was commenced at 5 p.m. on the Ifith. Ethylene gas was introduced to one bam 
at the rate of % cub. ft. every hour. This quantity was approximately 1 ^5000 
of the volume of air in the barn. As the bam was constructed with bag walls 
treated with cement wash, and had not been built to be specially gas-proof, it was 
considered advisable to admit fresh gas at hourly inten’als in order to maintain the 
concentration. No ethylene was introduced into the “control” bam. 

The yellowing process was carried out at a temperature of 90 deg. rising to 
95 deg. in 36 hours. By this time the yellow colour was considered slightly more 
pronounced in the ethylene treated barn, but it was becoming obvious that neither 
barn was going to yield a good colour of leaf. Yellowing was continued until 
6.30 a.m. on the 19th, hours after commencement of the cure. Neither of the 
bams had developed a good colour, most of the leaf in both having shown a 
tendency to go from green to a dirty brown colour. From experience gained later 
in the season, it is considered that this leaf had been adversely affected by a series 
of extremely cold nights prior to })icking, although the damage did not become 
apparent until after curing had started. Curing of both barns was completed by 
noon on 21st February, and the leaf was bulked the following day. 

Grading of the leaf was carried out about the middle of July, and, as was 
expected, only a very small proportion of the total quantity could be graded as 
“bright.” 


The following table gives the result of grading : - - 


— 

Total Weight of 
Cured I^af. 

Weight of Bright 
T^af. 

Percentage 

Bright. 


lb. oz. 

lb. oz. 

% 

Barn 1 — Control 

281 12 

6 2 

217 

Bam 2 — ^Treated with Ethylene 

299 1.5 

8 1 

2*68 


It will be noted that the use of ethylene did not result in an appreciably higher 
proportion of bright leaf. 

In order to determine whether the use of the gas effected any improvement in 
smoking quality, samples of leaf from both bams w^ere forwarded to the Council 
for Scientific and Industrial Research, Canberra, to undergo smoking tests. The 
smoking test report has just come to hand and it indicates that, so far from im- 
proving the leaf, the use of ethylene has had a detrimental effect on aroma. 

It may be that the use of ethylene gas in curing involves some modifications 
of orthodox flue curing practice to obtain satisfactory results, and in this respect 
further experimentation is necessary. On the other hand it has now b< en clearly 
demonstrated over a number of years that leaf grown in the Manjimup district 
on suitable soils and allowed to mature thoroughly in the field before picking/tcan 
be cured a bright colour, and with quite satisfactory smoking qualities, without 
auy adventitious aids, and thus it is unlikely that the use of ethylene, or any other 
gas^^^ll ever become a standard practise in tobacco curing in the Manjimup area. 
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THE MOULT AND FEEDING OF THE YEARLING HEN- 

By G. D. Shaw, 

Poultry Adviser. 

Moult . — Fowls and other birds have an annual reconditioning of the plumage, 
nnd they will, at this period, cease laying eggs. Odd birds have the stamina to^ 
produce while in the moult, but these are exceptions and are not considered in this 
-discussion. 

The growing of new feathers yearly after the old and worn feathers have 
dropped is called the annual moult. 

The moult is nature’s method of dressing the fowl in new fashion previous to 
the period of repi’oduction. All old feathers are discarded and new ones are 
grown. The time during which this reconditioning is taking place is called the 
^^moulting i)criod” and this period may extend from as long as four months to as 
short as six weeks. 

Apart from the annual moult it is possible that the fowls may pass through 
partial moults, for (‘xarnple: — When the early hatched pullets go into the neck 
moult in autumn and when at other periods the birds have received a check through 
sickness or possibly due to the distress of a heat-wave. 

The longer a bird will lay into the autumn the quicker she will be in passing 
through the moult, and it can therefore be seen that the later the moulter the better 
the layer. On the other hand the early moulter is generally a poor producer and 
should be culled as soon as she is noticed going into an early moult. 

We must refer to the article on ^‘Culling” Spells ‘Trofit.’’ When we have found 
the poor producer ceasing to lay, at between November and early February, we have 
Ijeen advised to cull her because she Avill be eating into the profit. With this poor 
layer it will be notic<»d that the comb is shrinking up and is getting very hard in 
texture. Although she will not then go into a moult she will hang in this condition 
for months and from about the first week in February she and her sisters of like 
kin will then begin to cast feathers. This casting of feathers will be noticeable in 
the unculled flocks while in those flocks whose owners have learned the value of 
-culling out the poor producer the moult will not be evident until about the early 
March or even later (this depends on the severity of the culling). 

Ir. this article it is not intended to give the details of the procedure of the 
moulting of the feathers. Sullice it to say that all the feathers will eventually fall 
and their places will be taken by a new growth, and so the bird will be in clean 
feathering before sh(* begins her new laying season. 

Three Kinds of Moulter . — There are three kinds of moulters. First of all, the 
continuous moulter, the one which appears to have clean unworn feathers through- 
out the year. This bird will generally fall into the class of layer called the ‘‘Dud.” 
The n<*xt class is the early moulter. This class contains all those birds which are 
renowned for their short laying season. Into this class are those which cease lay- 
ing about the November and then wish to rest until the following July. The next 
class is that of the late moulter. This class contains all those birds which have laid 
heavily for 12 months and moult quickly and are then ready for the next year’s lay 
at about the same time as her sisters who have been in the moult for a much 
longer period. 

In Western Australia the continuous moulter and the early moulter are now 
few and far between. Producers in Western Australia have taken the culling to 
heart, and on very few farms which have had the benefit of a culling demonstration. 
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will there be seen any birds of the two before-mentioned classes. They have been 
culled out months before the annual moulting period is at hand. 

Late Moulter , — It is the late moultcr we wish to study. We should be able 
to assist her to *^come through” the moult with as little strain as possible. For a 
strain it is, and all possible assistance should be given to the bird. 

The late nionlter has been laying for twelve months. She has been kept in 
good condition by the judicious balancing of the feeds in the rations. She is not 
showing any undue strain due to her heavy laying, and if she is assisted through 
the moult she will continue to give eggs for another nine months. And in numbers 
equal to that laid by her in the previous corresponding nine months (from the 
July to the March), 

During the period of heavy laying we have been feeding so that the body has 
been kept in the best of condition, and we have also been giving sufficient food in 
order for the fowls to lay heavily without danger to the constitution. Wc have 
fed body and also eggs into the fowl, and she is responding with high production 
and good body condition. It is often questioned whether we should allow the 
heavy layer to continue in the lay until she elects to go into a natural moult or 
whether we should force the layers into a moult at some predetermined time each 
year. 

When one culls out the poor ) Producer at the moment it ceases profitable pro- 
duction, one will have, at the time of the moult, only good layers on the farm, and 
these layers should have production high enough to ensure each bird a place in the 
breeding pens (except for any defects which although they will not affect egg pro- 
duction are not desirable when the bird is considered as a breeder). 

Forced Moulting . — If such is the case we should therefore see that the layer 
comes through the moult in the best condition possible for breeding, and to that 
end it is advisable to recommend that all the layers which arc to be kept for 
another year should be ‘‘forced” into a moult, so that they wdll have plenty of time 
in which to recuperate and grow nevr feathers before they are required for the 
breeding pens. 

It is therefore recommended that the layers are all “forced” into the moult 
at the end of March, and are then given a three months' rest from laying. During 
this period they will have sufficient strain in the growing of new feathers without 
having to put up with the strain of laying at the same time. 

Feeding the Moulting Hen . — If the food has been sufficiently balanced the 
birds will not be suffering strain from heavy laying. Their egg production will 
be in the range of 45%. Their ovaries and oviduct in full bloom. Feathers and 
eggs need protein, and if Ave are to have feathers, the production must nearly cease. 
While all portions of the rations contain some protein it is recognised that the 
only way to give a sure fluctuation of the protein content in the ration is to Increase 
or decrease the highly concentrated animal protein. In Western Australia the only 
proteins available in high concentrated form are the meatmeal and the dry butter- 
milk. In all references to the alteration of the protein, meatmeal is therefore the 
means applied when mentioning protein. The buttermilk is left consistent. 

When there is any reduction in the proportion of protein in the ration, it is 
evident that the production will suffer. So that at the period near the end of 
Marah we have a favourable condition for causing a ^‘forced” moult. The birds 
are near the natural period of moulting and they are easily forced out of lay. If 
the protein in the ration be reduced it is certain to affect egg production, and the 



Dec., 1938.] 


JOURNAL OF AGRICULTURE, W.A. 


457 


birds will then start to drop the old feathers, and egg production will practically 
cease. The one danger to remember is that the growth of new feathers consumes 
as much protein as does the production of eggs. Therefore, if the protein is 
reduced in order to ease off egg production it is evident that owee the feathers start 
to drop we will have to replace the protein so that the bird will be able to grow 
new feathers without undue strain. 

Assuming that we have a flock of layers ‘‘well culled/^ and laying the 45% 
so desired in March. In order to cease the production the protein (meatmeal in 
Western Australia) will be withdrawn from both the morning mash and the diy 
mash. This feeding will continue until there is ‘•hown a marked declim* in egg jn-o- 
duction. With well fed birds the waiting will continue for about three to four 
weeks. In other cases one week only is sufficient. After the jiroduction has shown 
a sharp decline the birds must he given a ration similar to that fed to them when 
they are in heavy lay. The birds are now making new feathers and to do this 
satisfactorily they want high percentages of protein in the rations. Do not starce 
the moulting hens. 

The days of starving the moulting hens are past. When one realizes that the 
feathers contain a high [)erc(‘ntagc of protein, one. can then feed that ingredient to 
the bird.s, and so assist the growth of the new feathers. Any starvation at this 
period will only ]irolong the moult, and cause a severe strain on the constitution of 
the bird. The bird will not then be satisfactory as a breeder, and also she will 
take a longer period in which to complete the moult. 

Should the liens he Forced Into a Moult? 

It may be questioned whether the forcing of the good layer into the moult will 
be as profitable as allowing the birds to take to the moult naturally. Eggs are at 
a high price during March, April, May and June, and any loss of production at this 
period may be a severe drain on the Hnan(*es of the farm. 

Against this is the production of the young laying pullets which should all be 
in full lay in March onwards. 

If we are to taki* the long view and reali.se that the bird which has laid heavily 
for twelve months, and is also expected to continue to lay heavily for another year, 
must be in the b(*st of condition all the time in order to stand up to the strain, we 
will appreciate that a rest of two months and th(‘ loss of the eggs during that time 
is more than fully repaid when the bird starts in dune and can continue heavy pro- 
duction for another year. The bird which is allowed to lay herself out will not 
come into the lay as hoon as those which have been made to rest and she will not be 
as strong as her sister which has the extra two months^ rest. Give the rest and the 
bird will be able to lay into the next ivinter whereas if they are not rested you will 
find that they will fade away about the November and December of the year. Of 
course, a few exceptional birds will be able to carry on. But a few exceptional 
birds will not be as profitable as a lot of birds which can carry on because they have 
been allowed to recuperate for two extra months. 

Therefore make the layers moult in April. Reduce the protein until the egg 
production has declined and then feed on the high production rations. 

Let us now examine the flock of hens which are beginning the forced April 
moult. They will be laying 45 per cent, production and the protein is reduced 
in both the wet and dry mashes. The egg production wnll continue for a fortnight 
or three weeks, and then a sharp decline is noticed. Immediately this happens Ihc 
proteins are again added to the rations. The birds will d:op their old feathers and 
they will be under no undue strain during the rogro^ th. 
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Cull During the Moult , — Soon one will notice that some of the birds have 
drifted into the ^‘dud” class of layer. Their comb has shrunk up — their body has 
also shrunk up — the comb appears as if it has been drawn into the head — the beak 
seems as if it has grown longer, and the eyes are taking on a shrunken look — a 
typical ^^dud ’’ — and so it is. This bird has ceased to be profitable, and if kept will 
take until the following spring before coming into the lay again. On the other 
hand the sisters which have retained the supple comb (although the colour has 
faded) will have the large body showing capacity (width and depth). The eyes 
will be bold and the beak short and strong. Open up one of each class, and this 
is what you will find. The “dud” will show that the ovaries have dried right up, 
and will be about the size of a pea, while the other bird will give you the distinct 
opposite. The ovaries will show an effect similar to a bird in full lay. The yolks 
will be in some cases fully developed and graded down showing that the moult has 
been no strain, and as soon as the feathers have been fully grown the food will then 
be transferred from feathers to eggs in the shortest possible time. 

It will be noticed that the birds which do not collapse will begin the lay prac- 
tically simultaneously. The percentage of })roduction will rise from the nominal 
6% during this moult to the desired 60% in about four weeks. In plenty of time 
for those birds to be in the breeding pens and with a supply of eggs sufficient in 
quantity to keep the incubators fully supplied in the early portion of the hatching 
season. On the other hand, if the birds are to go into the moult naturally they 
will come out of the moult naturally, and time taken to reach the heavy lay again 
will be too long to be of much use in kee])ing the machines filled in the early part 
of the season. 

Health of the Flock During Moult , — It will be noticed that in the whole pro- 
cess, the health of the fiock has been the main consideration. Ease the lay by 
reducing the protein. Add the protein when egg production eases, and feathers 
are dropping, and the birds will respond quickly. Let the birds lay themselves 
out, and there is a strain on the constitution which takes times to repair. Time 
which is too valuable to waste. 

It is therefore considered more economical to force the moult in April than 
to allow the birds to abide their own time. 

It must be understood that the bird which breaks down when going through 
the moult of April to June is of little use on the farm. She should be considered 
similar to her younger sister who will not lay enough eggs to pay for her feed. 
Cull the bird which takes on the form of the “dud.” And all those which are left 
in the flock will lay a percentage of eggs in the same proportion as the young 
pullets month for month. 

If the flock has been continuously culled as suggested in the article “Culling 
Spells Profit,” the numbers at the end of the first moult will be about 50% of those 
which were placed in the pens as good pullets fifteen months before. But every 
bird has been a profit earner for every month in the year (except during the 
moult). During the moult the birds are consuming food for which they must 
eventually pay, and their means of paying off that debt is by the eggs they will 
lay during the next season. Therefore, the sooner they come into the lay in June, 
and the longer they can sustain that lay, the greater will be the profit. It will be 
realised that the moulting bird is at a disadvantage, for she will begin her second 
season of egg production when the prices of eggs are dropping to a figure which 
is governed by London parity prices, and the profit of egg production over feed 
eostis per week will not be as great as when she started fifteen months before when 
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eggs were 2/ per dozen. She has created another debt equivalent to approximately 
ten or twelve weeks at 2 y 2 d. and she has to redeem that debt before the farmer 
can consider he is receiving a profit. 

It will be in the middle of September before the debt is paid. If any factor 
is allowed to lengthen this time for redemption the longer the farmer will have to 
wait for his share of the profits. 

Feeding the lien . — When the bird is through the moult it can be suggested 
that it will not be as active as the younger bird, the pullet. It is also a well-known 
fact that the older the bird the greater tendency to ])lMce on fat. We must, there- 
fore, retrace our steps and again study llotc to Feed Your Fowls, Joumal of Agid- 
culture, Vol. XIII, Page 465. It was explained that the bird should have a ration 
so balanced to meet all the requirements of body and eggs. 

The Requirements of Body and Eggs, and therefore, we arc asked to study 
the requirements of the yearling layer. The hen which has passed through the 
first moult is now ready for the breeding pens. She has proved th*at she can give 
tweve months good production and has gone through the moult successfully. But 
she has reached a more benign stage, she is not as flighty as her younger sister. 
Therefore, she wdll not be able to use the energy forming portions of the rations as 
quickly as the younger sister. She will then store uf) the surplus, and in storing up 
the surplus will immediately begin to get fat. Layers of fat in all parts of the 
body. The fact that the fat is being stored up through a too high percentage of 
fat forming foods in the ration naturally must suggest that the protein is in short 
supply; and the protein being short supplied will imm(‘diately be evident in the 
percentage of egg i)roduction. If under any circumstances the bird places on fat, 
the egg supply must suffer, and more so when the bird has passed the first moult. 
Therefore, if the bird is going to put on fat the egg production is reduced due to a 
lack of suflicient protein in the food. 

If one takes the trouble to notice a flock of white leghorns, one will notice that 
the young pullet will be in good condition, and will be laying well while the older 
bird will be placing on fat, and will not be laying as well as she could. This 
imni(‘diately suggests that the food for the pullet is not the correct food for the 
hen. And such is the case. The older bird being less active will not be able to 
consume the same p(*rcentage of energy forming food as the young, and more 
flighty pullet. Therefore, in order to balance the ration for the older hen the 
protein must be increased in proportion. It has been found that the yearling 
hen, or the hen after her first moult will need approximately 25 per cent more 
meatmeal in the ration than that necessary for the pulhds. In order to ascertain 
this figure the suggestion given in ^^How to Feed Your Fowls,'' page 468 is used. 
The dry mash is used when endeavouring to effect a balance. We are to keep the 
one mi-ving of the morning wet mash for all breeds and agf^s, and we are to balance 
the rations for breeds and ages by the addition of extra protein to the dry mash 
hoppers. The bases given are V 2 measure of meatmeal for White Leghorns. 

% measure of meatmeal for Rhode Island Reds. 

11/16 to % measure of meatmeal for Australs and other 

heavy breeds. 

These measurements are for the pullets. Those who have used these measures have 
found that they are satisfactory for the pullets, but are low for the hen. The sug- 
gestion has been invaluable for demonstrating the necessity for extra meatmeal 
when feeding birds in their second and third year. 

An example of extra feeding of meatmeal to the older hens compared to pullets 
is given. At a farm in the country it was pointed out that the pullets were doing 
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80 per cent, lay, the hens were not above 55 per cent, during the spring peak 
(September). On handling the birds it was found that the hens were carrying too 
much fat, and the farmer was advised to increase the meatmeal by 25 per cent, for 


about seven days, and watch the result, 
days later gave the results. 

The farmer accepted the advice, and 

At the time of the visit . . 



. . 50 per cent. 

First day after 



. . 50 „ „ 

Second day after . . 



. . 52 „ „ 

Third day after 



• • 79 99 

Fourth day after . . 



. , 6/ ,, ,, 

Fifth day aftei- 



70 „ „ 

Sixth day after 



* • ^3 ,, „ 

Seventh day after . . 



.. 77 „ „ 


The slight addition of meatmeal thereafter continued to give the extra results. The 
farmer was convinced of the necessity of extra meatmeal for the hens. The birds 
were Leghorns. 

When the White Leghorn passes through the first moult the proportion of 
meatmeal to be used in the dry mash can be as high as % measure instead of the V-j 
as for the pullet. 

When the Rhode Island Red pass€»s through the first moult the proportion of 
meatmeal to be used in the dry mash can be raised between 11/16 to % measure, 
whilst the proportion for Austral yearlings is in the vicinity of one full measure. 

If the methods of ascertaining the proportions required are based on the prac- 
tice as suggested in ^^How to Feed Your Fowls^* pag® 469, poultry farmers will have 
little dilhculty in keeping the fat down and the egg production up. 

It must be understood that the bird which has passed through the second, and 
for that matter, any other subsequent moult, will be still more liable to place on fat, 
and therefore the proportions of meatmeal must be increased after each moult. 
Birds which have been fed a properly balanced ration for several years, are still 
in good fettle and the egg production is comparable to that of the pullet beginning 
the first year. 

Unfortunately, the second, and any subsequent lay, is only for the months of 
July to March (nine months) while the first year’s lay extends for the period, 
February or March, to March. 


2nd Year Culling , — After the hens have completed the moult and are laying, 
the farmer should continue to cull as was performed during the first year of lay. 
The hens will produce in approximately the same percentage as the pullets, if one 
has already eliminated the dud. (This dud should be culled during the process of 
the moult.) The sprinter will again show up and should be culled out as soon as she 
ceases profitable production. It is here the farmer should concentrate. As the 
hen has approximately only nine months of laying, it is not profitable to allow 
the hen to stay on the farm one day too long. The farmer has had one year of 
culling, and is becoming proficient in anticipating the ‘‘fence sitter.^' This bird 
will have the comb which has a texture similar in feel to the top portion of the 
human ear, and the moment it “falls off the fence” the comb will begin to take on 
the feel of felt. It will then begin to show up as if it were a “dud.” It is here 
the farmer should concentrate. He knows what is going to happen and he sbotdd 
inspect .closely for any signs sugg^esting a fall in production; the bird is then 
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culled. It will be found that the reduction in the flock will be similar to the 
reduction in the pullets. And by the time the second moult is completed, the flock 
of hens will have dwindled to approximately half that of the previous July. The 
percentage of culling during the third year is heavier than that of the second year, 
and as the birds grow older the percentage of culling increases. 

Partial Moulting , — Apart from the annual moult, the birds are apt to have 
what are termed false moults. 

Firstly, the young pullets may suffer a partial moult in the first autumn. This 
may be due to change of management, such as the change of food, or a change of 
housing when the pullets are beginning to lay. Any sickness in the March to June 
period may be the cause of a partial moult. And in all cases the partial moult 
may develop into a full moult. In all cases the moult will cause hnancial loss to 
the farmer, and all jiractices should be adopted to carry the birds through the 
season without a relapse into a moult which is not natural to them. 

To this end it is advised that the pullets should be shifted to their laying 
<juarters as soon as ])ossible. If the shift takes place before the pullets are five 
months old they will have sufficient time to settle down and become comfortable 
in their new quartei*s. They must not be overcrowded, for overcrowding wdll cause 
distress, and any distress may be considered sufficient excuse for a moult. See 
that the pullets are fed sufficient food. Many a partial moult is caused because 
the pullets are fed insufficient food. They have been well reared from the chicken 
stage, and are in the best condition for a heavy lay; th(‘refore, if for any reason 
the food is insufficient the pullets will not be able to obtain the amounts necessary 
for high production. As they have been bred to lay they will draw on the body 
for any deficiency and the constitution will suffer. The pullets will then go into a 
partial moult, and in some cases a full moult will take ])lace — with eggs at 2s. per 
dozen. The pullets should be treated gently. Any frights will have a tendency 
to induce a partial moult. 

Hanging in the Moult , — When the fowls have moulted producers are inclined 
to expect the birds to lay immediately the new growth of feathers have begun. In 
some cases the hens have been condemned as ^flmnging in the moult.^^ At this stage 
we must be prepared to consider whether the birds are ready for the lay, or 
whetber they are still growing the feathers. The birds are not ready for laying 
until they have completed the growth of the new feathers, and the farmer would be 
well advised to handle the fowls to see the progressive growth of the feathers. 

It is of little use expecting eggs until the growth ceases. On the other hand 
it is not unusual for the hens to ‘‘hang in the moult, and this can be remedied if 
the farmer is prepared to realise that perhaps the feeding is not quite right. When 
there is any doubt that the birds are “hanging in the moult” it is best to examine 
the feather growth. If the growth is complete the birds are ready to lay, but if 
the ration is not right the birds cannot lay. 

If the feathers are grown and the farmer is perturbed beciiuse the birds are 
not in the lay it is an easy matter to find the cause. The addition of more meat- 
meal in the morning mash will generally find the fault. 

Extra Meatmeal , — It is advised that for three or four days in succession the 
meatmeal should be “doubled up’’ in the morning mush, and then revert to the 
base. After a period of about three or five days the birds should show egg pro- 
duction; it is a sure sign that the protein proportion of the ration is a little on 
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the low side, and has been short supplied for the period of the moult. There will 
be an immediate response if the feathers are fully grown, and that response is a 
definite guide of shortage of egg-forming ingredients in the rations. The farmer 
should then study the ration, the laying condition of the bird, and the colour of 
the droppings. All three will be factors in determining the amount of meatmeal 
required. 

If, on the other hand, the birds do not respond to the extra ration of meat- 
meal, the farmer can be sure that the feathers are not fully grown. 

Birds coming into lay can be similar to the runner — they will wait for the 
starter’s gun. In this case the starter’s gun is the extra ration of meatmeal. 

An example of the lay of a well-culled flock of hens passing through the 
moult. These hens had been forced to rest from the first of April, and the laying 
was as follows: — 


J unc 

1st 

7th 

14th 

21st 

30th 

eggs 

12 

12 

30 

50 

58 

July 


7th 

14th 

21st 

31st 

eggs 


58 

62 

68 

72 


These hens were apparently through the moult about the 7th June. All hens were 
laying on the 30th March, the production being 46%. 

If your hens arc not all laying in the beginning of July, add the extra meat- 
meal, and closely watch the results. It should be followed by a marked increase 
in the production of eggs. Thereafter apply this practice whenever the birds are 
not laying up to expectations. Should the response to the extra meatmeal be 
sudden, you can be sure the meatmeal has been a little low in proportion to the 
other ingredients. If there is no response you may be sure your birds need 
^^culling.” It is necessary to remember that the continued use of dotthle amounts 
of meatmeal is dangerous. Whilst on the other hand the doubling up now and 
again is the farmers’ method of checking the feeding management. 

Natural Moult. — Having dealt with the hens which are to be kept for another 
year, and explained how they are to be managed through the moult, it will be 
evident that at some period in the management of the farm the farmer is deter- 
mined to dispose of the aged hens at the end of the current year. When this is 
decided it will be found advantageous to allow the bird to lay for as long as pos- 
sible. The extra eggs at increasing prices are so much more profit, and no attempt 
should be made to force the birds out of production in April. It should be the 
aim to keep the bird in production for as long as possible, and to that end the 
farmer should slightly increase the meatmeal, and also the buttermilk. Note: This 
is the only time the buttermilk is increased for laying flocks. These two increases 
will tend "to force a few more eggs out of the hens at the time when they are due 
^or the annual rest. The increases should begin about December and continue 
until the moult is Avell established. 

Disposal of Stock. — Do not wait for the full moult before disposing of the 
stock. As they go out of production send them to market and so have them in 
reasonably good feather. If the farmer waits until the moult is well advanced he 
will not receive as much as if they were carrying feathers. Should the farmer 
djftlay the disposal until the new feathers have arrived he will not be repaid for the 
extra feed and trouble entailed. It is advisable to send to market immediately 
ike bird is going out of production, and before the feathers have started to drop. 
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HARVESTING AND CURING OF TOBACCO LEAF. 

A. Sharp, Tobacco Adviser. 

Under normal conditions at Manjimup the bottom leaves will be ready for 
harvesting about three months after the planting out of the crop. In the case of 
a crop planted about the middle of October, harvesting can be expected to com- 
mence about mid-January and continue until about the end of February. 

The method of harvesting by cutting the stalk at ground level and curing the 
whole plant at once is no longer practised in the case of flue cured tobacco. The 
tobacco plant ripens progressively from the base upwards, and it is therefore 
(»bvious that, with this method, the leaves would be in various stages of maturity. 
In order to meet the somewhat exacting standards set by the manufacturers today, 
it is essential that every leaf picked should be as nearly as possible of the same 
degree of ripeness, and this is possible only by harvesting by the method known as 
*^priming,’’ whereby each leaf is picked separately from the plant as it ripens. 
Four to six pickings may be necessary, and a period of four or five weeks or more 
may elapse between the first and last pickings. 

It is extremely important that the tobacco grower be able to recognise the 
proper stage at which the leaf should be picked. Probably more leaf is spoilt 
evtry year through being [licked in an immature condition than through any other 
ciUiM'. Exact knowledge on this point can be gaiiu'd only by exiierience. Gener- 
ally speaking, ripening is shown by the colour of the leaf changing from dark 
green to a characteristic yellowish green. Just how far this yellowing ought to be 
allowed to go before picking will depend very largely on sod conditions and on the 
textuie of the leaf. Very heavy bodied leaf frequently assumes a mottled appear- 
ance on ripening. Mature leaf also tends to become somewhat brittle, and on being 
folded between finger and thumb it snaps along the fold. 

Under the very hot and dry conditions experienced in this State during har- 
vesting, it fre<|uently happens that crops grown on soils which have failed to retain 
sulflcient moisture, or in situations exposed to hot, drying winds, fail to mature 
normally. The tips and edges of the leaves turn yellow and then brown through 
s(‘orching while the rest of the leaf remains dark green. It is sheer waste of time 
and money to pick and cure such leaf as it does not colour properly in the curing 
barn, its smoking (piality is very poor, and the manufacturers refuse to purchase 
such leaf at any price. The only advice that can bo given in such a case is to cut 
the loss incurred in growing the crop, [mil up the [ilants and burn them, and do 
not attempt to grow tobacco again on that particular area. 

It cannot be too strongly emjdiasised that careful jiicking of the leaf is abso- 
lutely essential if success is to be obtained in curing. A careless jiicker can cause 
an enormous reduction in the value of the finished article, and those growings whose 
operations are on a scale sufficiently large to necessitate the employment of a 
number of hands would be well advised to spend some time at the beginning of the 
harvesting season in making sure that the pickers know exactly the proper stage 
of maturity at which to pick. Their w^ork should be very closely supervised and 
the adoption of a system of periodically chocking up the Avork of each individual 
picker would tend to keep the standard of work reasonably high. 

The besi time to pick is in the early morning from six o’clock to about ten. 
The leaf is then fresh and crisp, and the work is much less fatiguing than is the 
case in the heat of the day. Care should be exercised in the handling of the leaf 
to avoid bruising, and it should not be exposed to the sun’s rays longer than is 
absolutely necessary as undue exposure causes wilting and scorching. The presence 
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of dew on the leaf will not matter provided that it is strung on the sticks and hung 
up within a few hours. Should a fairly heavy fall of rain occur during the har- 
vesting period the gum which is normally present on the leaf surface is liable to 
be washed off. Picking should not be resumed until two or three fine days have 
elapsed/ by which time this gum will again have made its appearance. 

PRIMING. 

The usual procedure is for the picker to break off the leaves separately from 
the stalk and place them in the crook of one arm with the butts pointing in one 
direction. When as many have been picked as can be conveniently carried in this 
manner they are placed carefully on sheets of hessian previously placed at intervals 
between the rows. When the sheets are full, the ends are brought over and hooked 
together to form a bundle, and they are placed on a cart or truck and taken to a 
stringing shed. An improvement on this method of transport is to provide hessian 
stretchers, about the same size as the ordinary ambulance stretcher, on which to 
place the leaf. These, when full, can be placed on the cart and, on arrival at the 
shed, can be slid on to the stringing bench. The use of these stretchers enables the 
leaf to be handled expeditiously with a minimum of cracking and bruising. 

STRINGING. 

The stringing shed is usually a more or less temporary erection of hessian 
stretched over bush poles and situated close to the curing barns. Its purpose is 
merely to provide shade for the leaf until it has been strung on the hang sticks and 
placed in the barn. The leaf is placed on benches in this shed with the butts 
pointing outwards. Conveniently placed to these benches are stands which support 
the ends of the hang sticks while the leaf is being strung. These sticks are usually 
about 4ft. 6in. long, and two types are in use in this State. The more j.opular 
type consists of l^^in. x lin. hardwood fitted with a number of cross wires of 12 y 2 
gauge galvanised steel fencing wire, 18 to 20 inches long and spaced six or seven 
inches apart. The leaves are strung on to these wires by the fleshy butts of the 
midribs, care being taken to leave a small space, say quarter of an inch, between 
each butt. It is advisable to string the leaves back to back and face to face on 
these wires in order to facilitate the passage of a current of air across their sur- 
faces during the curing process. 

Another type of hang stick, which is less popular here although it is used almost 
exclusively in the Eastern States, consists either of sawn hardwood of similar dimen- 
sions to that previously described or of bush poles about IJin. in diameter. The 
leaf is hung from the stick by means of ordinary groceFs twine which is fixed 
about four inches from one end and looped round the butts of the leaves which 
are arranged in pairs, back to back, on alternate sides of the stick, the string 
passing over the stick in zig-zag fashion; and being secured four inches from the 
other end by a couple of lialf hitches. There is some difference of opinion among 
growers as to which type of stick allows of the more rapid handling of the leaf. 

When sticks are filled they are carried carefully into the curing bam and 
suspended between the tier poles. It is essential for first class results that the 
barn be filled and the curing process commenced within a few hours of the picking 
of the leaf. 

THE FLUE-CURING BARN. 

During the flue curing process the leaf is subjected to varying degrees of 
teipperature and atmospheric humidity, and a properly designed curing bam is one 
in which these factors can be regulated within reasonably close limits, irrespective 
of the atmospheric conditions obtaining outside the bam. 
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In the modern flue curing barn the temperature is regulated by a heating^ 
system consisting of one or two brick furnaces connected to a series of sheet iron 
flue pipes running across the floor, and exhausting into one or two chimneys. To • 
assist in tiie consen^ation of heat and to avoid sudden fluctuations of temperature 
due to outside weather conditions, the walls and roof are built of some material 
w’hich is a good insulator of heat. The degree of humidity is regulated by adjust- 
able ventilators at ground level and in the roof. 



Fig, 1. — Tobaceo-euring Kiln 
erected to the writer’s design at 
Manjimiip for experimental work 
by the Dept, of Agriculture into 
the techniques of tobacco curing. 

Photo, by Author. 


SIZE OF BARNS. 

The size of barn which will be found most convenient will depend largely 
on the area of crop to be cured and the amount of labour available. In this State, 
most of the tobacco plantations are comparatively small, usually from 5 to 15 acres, 
and rarely exceeding 25 acres. For small plantations, say, up to 15 acres, a num- 
ber of small barns, each 12ft. by 12ft. inside measurement, and carrying four tiers 
of leaf, will be found most suitable. For areas greater than this, bams 16ft. by 
16ft. with four or five tiers may be used. 

The writer is very definitely in favour of the small barn. It is essential for 
good results that curing should start within a few hours of the leaf being picked, 
and the small staff which can be economically employed on the small plantation 
can fill the smaller size bam comfortably in one day, whereas two or more days 
would be required to fill the larger size. It is frequently found, also, that two or 
more distinct types of leaf may be grown on one plantation owing to variation in 
the soil or some other factor. These different types require different treatment 
during curing. Where small barns are provided they can be cured separately, 
thus enabling each to receive any particular modification of the curing process 
which it may require. In order to fill a large barn from a small area of crop, ^e 
grower is frequently tempted to harvest leaf which is slightly im'»':aturc, a prp'^tice 
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which cannot be to strongly condemned. Immature leaf will not cure properly 
and is unsaleable. Where several small bams are provided picking can be done 
more frequently, thus permitting of a more evenly matured sample of leaf. 

Generally speaking, one 12ft. by 12ft. barn will be sufficient for each four acres 
of crop, while a 16ft. by 16ft. will deal with each seven acres. While the capital 
cost of a number of small barns is greater than that of a smaller number of larger 
units having the same aggregate capacity, the higher proportion of bright leaf 
obtainable by the use of the former will more than repay the extra outlay. 

The bams should preferably be built in a fairly well sheltered position on 
slightly sloping ground, the furnaces being built on the lower side in order to 
lesson the amount of excavation necessary. The accompanying sketches show the 
construction of a 12ft. by 12ft. barn to hold four tiers of leaL A 16ft. by 16ft. 
barn would be built on precisely similar lines except for the arrangement of fur- 
naces and dues. 

MATERIALS. 

Various materials may be used in the construction of the bam. The framing 
should consist of 4in. x 2in. jarrah, with wall studs set at 2ft. centres. This may 
be lined with either wood, corrugated iron, asbestos-cement sheets, or used fertiliser 
or wheat bags sewn together and treated with cement wash. The last named is the 
cheapest and is regarded as being more or less a makeshift, but it is very largely 
used in this State at present, and, where double bag walls well coated with a suit^ 
able cement wash have been used, good results have been obtained. 

FORMULA FOR CEMENT WASH. 

The following is a formula for cement wash which has proved quite 
satisfactory : — 

11 gallons water. 

12 lbs. cement. 

2 lbs. lime. 

1 lb. salt. 

1/2 lb. alum. 

Sieve salt and lime together. Add this to the water, then follow with cement, 
stirring while adding. Finally add the alum. Apply this mixture immediately 
with a fairly stiff bmsh, first wetting the bag wall. Two coats of wash are required,, 
and the first coat may be made slightly thinner than the above. 

Whatever material is used, it should be attached to both the inside and outside 
of the framing, and the heat-retaining qualities may be still further improved by 
filling the space between with dry earth or sawdust. 

HEATING SYiSTEM. 

One brick furnacei is capable of heating a 12ft. bam, but in the case of the 
16ft. size best results will be obtained by using two. The firebox should preferably 
be built a foot or two away from the barn, and should be sunk below fioor level so 
that a slightly sloping brick flue will connect it to the sheet iron flue pipes inside 
the barn just above floor level. These latter arc usually about 11 inches in diameter 
and are made from 24 gge. galvanised iron. They may be arranged in a number of 
ways, the most usual being as in figures 4 and 6. 

CONSTRUCTION OF THE FIRE-BOX. 

The brick firebox is usually 18in. wide I y 30in. high by 6ft. long, inside mea- 
sureafent. The walls should be 9in. thick and support an arched roof. The 
should consist of a mixture of clay and sand, as this will withstand heat 
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far better than a cement or lime mortar. It is not advisable to incorporate iron 
arch supports as these expand when hot and may cause extensive cracking: of the 
structure. To assist in controlling temperature a damper may be fitted at the base 



of the chimney, and it is advisable also to have a metal door at the mouth of the 
firebox. A piece of sheet iron held in place by a piece of timber or iron bar 
answers the purpose perfectly well. 
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VENTILATING SYSTEM. 

A really efficient system of ventilation is essential. In the case of the small 
barns advocated for use here such a system can be constructed quite easily and at 
no great cost. It consists of two parts, an air inlet at ground level and an outlet 
at the apex of the roof. When the barn is in operation with both top and bottom 
ventilators open, the warm air inside the barn, being less dense than the cooler air 
outside, rises and escapes through the roof vent. Its place it taken by air drawn 
through the bottom ventilators, which in turn becomes warmed and rises. The 
steady current of warm air thus passing up through the leaf hung in the bant 
carries away the moisture given off by the leaf during the curing process. 

The top ventilator should consist of an opening about one foot wide along the 
whole length of the ridge of the roof. A solidly constructed ridge cap made of 
timber covered with galvanised iron fits closely on top of the opening so that when 
closed it is as nearly airtight as possible. To open, this ridge piece is pushed up 
at each end by a perpendicular bar, sliding in an iron strap, and operated at its 
lower end by a lever working on a fulcrum. The amount of ventilation is regulated 
by an iron pin fitting into a series of holes, by which the lever is held in any 
desired position. This type of top ventilator is simple to construct and operate, 
offers the minimum obstruction to the egress of the moisture-laden air from the 
barn, and its efficiency remains constant irrespective of the strength and direction 
of the wdnd. 

The best tyi)e of bottom ventilator consists of a series of ducts sunk in the 
tloor of the barn immediately under the heating flues, and communicating at either 
end with the outside atmosphere through an adjustable shutter by means of which, 
the amount of ventilation may be regulated. A narrow slit or series of apertures 
are cut in these ducts so that the incoming air is directed on to the hot flues and is. 
thoroughly warmed before it can come in contact with the leaf. 

SPACING OF TIER POLES. 

The tier poles which support the sticks on which the leaf is hung arc spaced 
at four foot centres. They may be made of bush poles or, preferably, of 4in. x 2in.. 
sawn timber. The perpendicular distance between each tier should not be less than 
two feet, and the bottom tier should be at least 7 ft. 6 ins. from the floor. Thugp 
a four-tier barn will require to be at least 14 ft. high to the eaves and a five-tier 
one 16 ft. If it is desired to allow more space between the tiers to accommodate 
very large leaf, the height of the barn will have to be made correspondingly 
greater. It is not advisable to have the . tips of the bottom tier of leaf lower than 
6 or 6 feet from the floor, otherwise they are liable to become scorched by the heat 
of the flues 

The door should not be less than 6 ft. 6 ins. high by about 3 ft. wide. It 
should preferably be fitted at the furnace end of the barn* and should open trut- 
wards. It should be of solid construction and fit the doorway closely. I\ is a good 
idea to fit a small window about the level of the bottom tier so that a thermometer 
hung there can be read without the necessity of opening the door, 

FLUE CURING. 

The first thing that the tobacco grower must understand is that curing is not 
merely a drying process. When the leaf is placed in the barn it consists of living 
’ tissue in which certain chemical changes will continue to take place until the leaf 
is killed. These chemical changes are normally accompanied by a change in 
eolour from green to yellow. The art of curing lies in regulating the temperature 
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and humidity of the atmosphere surrounding the leaf so that, just as the web 
reaches the desired colour, sufficient moisture has been extracted to kill it and thus 
prevent any further chemical action which would cause the leaf to turn dark. No 
known method of curing will convert poor or immature leaf into good leaf, but 
good curing will further develop and fix the desirable qualities inherent in properly 
grown leaf. 

It is finite impossible to lay down any hard and fast formula for curing 
tobacco. The behaviour of the leaf in the barn is inlluenced by many factors 
quite outside the control of the curer, such as the type of soil on which it was 
grown, weather conditions during growth and during curing, variety, degree of 
maturity, and so on, and it is only by experience that a high degree of skill in this 
branch of the work can be acquired. An understanding of certain general prin- 
ciples, however, will assist the beginner considerably. 

The process consists essentially of three stages, viz. : 

1. Yellowing the leaf. 

2. Fixing the colour. 

3. Drying out the midribs. 

In order that proper control over these processes may be exercised it is neces- 
sary for the barn to be equipped with at least one thermometer and a hygrometer 
(wet and dry bulb thermometer). The latter indicate^! the humidity of the atmo- 
sphere in the barn. When the readings of the two columns are equal the atmosphere 
is fully saturated with moisture, and as the humidity decreases the difference 
between the readings becomes progressively greater, the wet bulb giving al>vays 
the lower reading. Coloured spirit thermometers are preferable to those having a 
mercury column as they are more easily read at a distance or in a poor light. 

YELLOWING. 

Immediately the barn has been filled the door and all ventilators are closed 
and the fire lit. The temperature is raised to about 90 deg. F. and kept there. If 
the barn is w^ell built and properly filled with freshly picked, unwilted leaf, the 
humidity wdll rise within an hour or so until there is a difference of not more than 
throe degrees between the wet and dry bulb readings. This is due to the moisture 
transpired by the leaf. 

It frequently happens, however, particularly in the case of bag walled kilns, 
that this degree of humidity cannot be attained without the artificial introduction 
of moisture. This is usually done either by placing wTt bags on the warm flues 
or by introducing low pressure steam from a boiler placed outside the barn. 

The effect of the warm, humid conditions now obtaining in tin* barn is to 
greatly accelerate the ripening process which was begun before the leaf was jncked. 
The rate at which yellowing takes place varies within wide limits according to the 
type of leaf being cured and the degree of maturity when picked. Anything from 
12 to 48 hours or even longer may elapte before sufficient colour has developed to 
allow of the ventilators being opened and the second stage commenced. During 
this period, temperature may be very gradually raised to 100 deg., at which stage 
the wet bulb reading should be about 95 deg. or 96 deg. A knowledge of just how 
far yellowing should be allowed to proceed before commencing to fix the colour 
can be gained only by experience. Should fixing be commenced too early the leaf 
will cure out with a distinct green tinge to which the buyers object. On the other 
hand, should it be deferred too long, the bright yellow colour will turn to brown, 
with corresponding fall in the value of the finished article. 



470 


JOURNAL OP AGRICULTURE, W.A. 


[Dec., 1938. 




J/ff IhutQJ 





sr 


Am Inlet 





1— 





L. 

4ir ftiUT 



^J^Al/r /NL£T 
'^Am Oucr Uroer 


^l"SuT iff Air Oucr ^ 


GROUND PLAN or \2x i2*BARN 

Fig 4 



GROUND PLAN or t6*xl6' BARN 

ng5 

Fig». 4 and 5. Drawings showing ground plan of 12ft. x 12ft., and 16ft. x 16ft. 
^ tobacco-curing kilns, respectively. For description of kilns see text. 
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FIXING THE COLOUR. 

It is at this stage that the ill-effects of bad picking become apparent. Fully 
mature leaf will now bo quite yellow, that which was slightly less mature will still 
show a little green and really immature leaf will scarcely have begun to show any 
yellow at all. When the curer has decided that the major portion of the leaf is at 
the correct stage, the top and bottom ventilators are opened very slightly. Some- 
times the top vent is opened an hour or two before the bottom ones with the idea 
that leaf which has reached the desired colour will commence to dry out, while that 
which still retains a tinge of green will be enabled to develop a little more colour. 

Immediately on the opening of the ventilators, the humidity in the barn falls 
as will be shown by a gradually increasing difference between the wet and cb’y 
bulb readings. The most critical stage of the cure has now been reafched. The 
object now is to gradually increase temperature and ventilation so that the web of 
the leaf is slowly dri(*d out and killed as it reaches the desired bright yellow colour. 
At this stage the chemical changes taking place in the leaf cause moisture to be 



Fig. 6. — Experimental Tobacco-curing Kiln and four 
other kilns embodying most of the characteristic fea- 
tures of the writer ’s design, but being constructed with 
bag walls, on the property of Mr. G. F. Combs, Jardee. 

(Fholo hy Author.) 

expelled from the tissues, and conditions in the barn should b(‘ regulated so that 
a current of w'arm and comparatively dry air is continually passing over the sur- 
face of each leaf and absorbing this moisture as it is produced. Should insufficient 
ventilation be given, or the air allowed to become too cold, this’ moisture, instead 
of being carried away, will be deposited on the surface of the leaf and the condi- 
tion known as ^‘sponging” will occur. This is indicated by a brown discoloration 
on the surface of the leaf which will greatly reduce its value if allowed to go very 
far. Should the leaf show signs of sponging, temi)erature and ventilation should 
be increased. Should this be necessary, however, a certain ami>iint of skill is re- 
quired in the handling of the fire as a sudden increase of ventilation, particularly at 
night, is liable to cause a drop in temperature with the result that the condition may 
be made worse. On the other hand, too rapid raising of the temperature should 
be avoided as this tends to cause reddening of the leaf through scorching. 

The drying of the web is indicated by the edges and tips of the leaves curling 
and becoming brittle, and this condition gradually spreads inwards towards the 
midrib. As drying proceeds temperature and ventilation are gradually increased 
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until, by the time the web is completely dry the thermometer is standing at about 
135® and the ventilators ate full open, both top and bottom. 

DRYING OUT. 

The colour has now been fixed and it only remains to dry out the thick, fieshy 
midribs. This is done by raising the temperature about 5® an hour and progres- 
sively decreasing ventilation until at 1 60® the ventilators are nearly closed. The tem- 
perature is held at this point until all midribs are quite dry and will snap without 
bending. Having made sure that there are no soft midribs, particularly in the 
corners of the bam nearest the door and in the top tier, the ^es can be drawn 
and the door and vents opened wide to allow the leaf to cool down. 

The period occupied during the cure will vary usually from three to five days 
according to the type of leaf, and it will be realised, of course, that someone rauat 
be in attendance at the bam during the whole of this time. 

CONDITIONING. 

On completion of the cure the leaf is absolutely dry and brittle and if handled 
in this condition it would fall to pieces. It is necessary, therefore, to allow it to 
re-absorb a certain amount of moisture from the atmosphere before it can be re- 
moved from the barn. Owing to the very dry, hot weather usually experienced in 
this State during the curing season, it is frequently necessary to artificially humi- 
dify the atmosphere of the bam, either by introducing low pressure steam or by 
warming up the flues again and placing wet bags on them. If steam is used 
great care must be taken not to overdo it. As the leaf ^^conditions^^ it loses its 
brittleness and becomes tough and pliable and in this condition it can be bulked 
down. A certain amount of experience is required to know just how much condi- 
tion the leaf should have when bulked down. About 12 per cent, moisture content 
is the ideal to aim for, and this is indicated roughly by the ^‘feeF^ of the leaf. It 
should emit a slight crackling when handled and the midrib should retain a certain 
amount of brittleness for about one- third of its length from the butt end. 

If the leaf is bulked down too damp it will go mouldy and will be completely 
ruined. When bulked down in proper condition a mild fermentation takes place 
which results in a considerable improvement in both aroma and appearance of the 
leaf. If bulked too dry this fermentation is retarded and no such improvement 
takes place. The beginner, however, should err on the side of bulking too dry 
rather than run the risk of having his bulks go mouldy. 

BULKING D'OWN. 

The tobacco should be bulked in a well-built shed preferably set on stumps 
at least two feet off the ground. Should the floor of the shed be at or near ground 
level it is advisable to erect a platform about two feet high and bulk the leaf on 
this in order to prevent absorption of moisture from the ground with consequent 
development of mould. The usual method of bulking is to make a stack about 
3 or 4 feet wide and any desired length and height. The leaf is stacked with the 
butts to the outside, and as each cure is added it is usual to place two or three 
fairly heavy planks on top to consolidate the bulk and exclude air as much as 
possible. It is advisable also to cover the bulks closely with hessian as a protec- 
tion against sunlight and, later on, against excessive absorption of moisture from 
the air after the Autumn rains have set in. 

DESTRUCTION OF STALKS. 

The grower should not consider the harvesting of his crop finished until the 
stalk^ of the plants remaining in the field have been pulled up by the roots and 
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burnt. If left growing, these plants act as hosts for a number of fungous diseases 
and insect pests, and a regulation under the Plant Diseases Act is in force to the 
effect that all such unharvested portions of the tobacco plant must be destroyed by 
burning by the end of May each year. If the plants are pulled up immediately 
the last of the leaf has been picked and are left laying on the ground for a few 
weeks during the dry, hot weather usually experienced during March, little dif- 
ficulty will be encountered in getting them burnt. Should this operation be delayed 
until the rains have set in in April, however, it will be very much more difficult 
to accomplish. 


A Review* 

INSECTS OF aTRUS AND OTHER SUB-TROPICAL FRUITS* 

By Henry J. Qt ale. 

(Pp. VII. and 583 with 377 figures. Ithaca, New York Comstock Publishing 
Company Inc., 3938. Price .3 dollars.) 

II. J. Quale is Profes.sor of Entomology in the University of California and En- 
tomologist in the University of California Citrus Exj erimental Station. Therefore 
he is well (lualified to deal with the problems which h(‘ has so ably treated in hi> 
recent volume. 

The book primarily deals with the citrus pest.-^ of the United States of America, 
but Professor Quale^s experience in various of the important citrus growing sections 
of the world enables him to include all the chief centres in his discussion. 

In addition to citrus pests the author deals with the insects and mites attack- 
ing such sub-tropical fruits as the Vinifera grape, Persian walnut, almond, pecan, 
fig, olive, oriental persimmon, date and pomegranate. Much practical as well as 
purely scientific material is contained in the 583 i>ages and the book should prove 
equally valuable to orcliardists, students, and entomologists. 

Of the insects mentioned those of chief interest to Western Australian readers 
would be the Red Scale (Aonidiella aurantii), the Black Citrus Aphis (Tosoptera 
aurantii)y the Orange Rust Mite {Phyllocoptes oleivonis), the Fruit Fly {Ceratitis 
capitata), the Black Scale {Saisettia oleae), the Brown Scale (Coccus hesperidum), 
and the Orange Piercing Moth (Othreis materna). 

Red Scale (Aonidiella aurantii Maskell) is undoubtedly the most serious citrus 
pest found in Australia and a very comprehensive account of this insect as it occurs 
in various parts of the world is given. 

Two extremely useful chapters on fumigation and spraying will be found at 
the end of the book and they are well worth attention. 

A historical account of fumigation treatment is given, together with an exhaus- 
,tive discussion upon fumigation injury and the responsible factors. 

Professor Quale has always taken a keen interest in biological methods of 
control and a special chapter deals with this topic. Of interest to growers in this 
State is the control of Red Scale by the wasp Aphitis chrysomphali and the sub- 
jection of Black Scale by three parasites, Metaphyem loundsburyi and Tomocera 
calif ornica and Scutellista cyanea. 

In conclusion it must be said that Professor Quale has dealt ver\" capably 
with a very difficult subject and his book is one which no citrus grower or ento- 
mologist can afford to neglect. 

(C. F. H. Jenkins.) 
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WESTERN AUSTRALIAN EXPORT LAMBS, 1937- 

J. R. Nichols, F. L. Shier, and R. P. Roberts. 

The export of frozen lamb from Western Australia to the United Kingdom 
commenced in 1906 with the shipment of an experimental consignment of 422 car- 
cases by the R.M.S. ^‘Brittania.” The lambs, which were forwarded by the W.A. Pro- 
ducers^ Union Ltd., were drawn from the Wagin, Beverley and Toodyay districts. 



They reached London in excellent condition and realised up to 6%d. per lb. The 
export trade expanded rapidly in the next two or three seasons, largely under the 
stimulus of the relatively low prices then being received for wheat. However, be- 
tween 1914 and 1929 the trade declined and it was not until 1930 that regular ship- 
mentSj recommenced. The progress since that date is shox^m by figures obtained 
from the Government Statistician and summarised in Table 1. 
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Table 1. 

NUMBER OF LAMBS EXPORTED FROM WESTERN AUSTRALIA, 1930-1937, 
TOGETHER WITH AVERAGE PRICES PER HEAD. 

F.O.B. Value 

Year. No. of 

carcases. 


1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 


22,826 

63,189 

10,527 

39,513 

113,454 

168,201 

143,949 

269,260 


per carcase 
(excluding skin, 
by-products, etc.). 
8. d. 


16 2 
13 10 
11 11 
17 5 

16 4 

17 0 
17 4 
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This rapid expansion of production since 1929 can be ascribed to the relatively 
attractive prices which have been maintained for lamb, as compared with those for 
wheat and merino wool, and to the existence in W.A. of considerable areas favour- 
ably situated for lamb raising. The extension of the subterranean clover belt ia 
also becoming of increasing importance in the expansion of the lamb industry. 

In the agricultural districts of Western Australia there is a well defined sea- 
sonal change from cool wet winter to hot dry summer, and the farming practices- 
necessitated by those climatic conditions are also favourable to the incorporation 
of lamb production. The lambs are dropped in the autumn and leave the farm in 
the late winter and spring, so that the greatest numbers of sheep are carried during 
the months when there is usually plenty of green feed available. 

The lambs available for export each year are influenced in both quantity and. 
quality by seasonal conditions. The best years are those in which the pastures and 
fodder crops germinate early in the autumn, and do not receive any subsequent 
set-back by dry weather. Early rains are very valuable provided they are not im- 
mediately followed by dry hot wimther which kills the young plants, giving rise to- 
conditions even worse than when the germinating rains do not eventuate until 
the end of May or early June. 

For the first four or five years after export had recommenced in 19o0 the per- 
centage of first-grade lambs produced each year was a reasonably good indication 
of the type of season which had been experienced in the lamb producing districts,, 
but in recent years production has been extending over a much greater area, so* 
that caution must be exerciF.ed l^hen attempting to draw conclusions from figures 
which give averages for the producing districts of the whole State. 

In comparing figures for percentages of grades exported account has also to- 
be taken of the effects of supplies in other States and the demands of local con- 
sumption. For instance, the standard of lamb bought by exporters locally is likely 
to be affected by the extent to which their total requirements can be met from other 
States. 

The yearly grading figures for the period 1930-37 are given in Table 2 — 

Table 2. 

GRADING OF WEST AUSTRALIAN EXPORT LAMBS, 1930-37. 

Year. Firsts. Seconds. Thirds. Rejects. 

1930 33-0 36-7 20 0 10-3 

1931 34-5 44-4 18 0 3 1 

1932 51-7 26-3 17*6 4-4 

1933 37-8 22 1 37-2 2-9 

1934 51-8 24-6 21 1 2*5 

1935 38-3 38*4 21-6 1-8 

1930 26-9 38-9 .30*9 3-3 

1937 32 0- 37-2 27-7 3 1 

, While the good seasons of 1932 and 1934 are directly expressed in this table 
by the high percentage of first-grade carcases, the precise effects of varying sea- 
sonal conditions on the grading of one year’s iambs as a whole cannot be suggested 
without further studies. So far ibis necessarily detailed type of investigation ha» 
been made only for one year, i.e., 1937, an account of which is given here. The 
authors have made no attempt to forecast the future economic position of the in- 
^d^try in the light of possible future demand and potential supply, but have eon- 
flned/^amselves mainly to an analysis of the available figures of the lambs treated 
tor in Western Australia in 1937, It is hoped to make similar studies in 

years. 




Dec., 1938.] 


JOURNAL OP AGRICULTURE. W.A. 


477 


LEGEND 


PERCENTAGES 



NO of lambs— First Second 
treated. grade, grade. 


Third Rejects, 
grade. 


NORTHERN 



IS'^July. l*V^.I5*^Aug.l“Sept.l5«'Sept.l“Oct.l5*N)ct.l*‘Nw. l5‘''Nov.l« Dec. l5<^Dec. l>'Jan. 


PERIOD 

Fi«. 3. 


PERCENTAGES 






478 


JOURNAL OF AGRICULTURE, W.A. 


[Dec, 1938* 


Grading at all treatment works throughout Australia is under the control of the 
Commonwealth Department of Commerce and olficeis of that Department make 
periodical visits to the different works to see that a uniform standard is maintained. 

The statistical information available for Western Australia is well suited to 
an analysis of this type, as there is no interstate movement of lambs for export; all 
the lambs treated for export pass either through the W.A, Meat Export Works at 
Robb^s Jetty, Fremantle, or the Albany Freezing Works at Albany. 

MIDLANDS 



PERIOD 

Fig. 4. 

There are several ways in which the farmer may dispose of his lambs when 
they are ready for export. He may consign them to London agents, in which case 
they are forwarded to the works, where all arrangements are made for handling, 
shipping, insurance, etc?., etc. The farmer receives the actual London returns, plus 
skin values and caul fat, less handling charges, freight and commission, due allow- 
, ance being made for exchange. 

4. second method is that of selling on the fann to one of the meat exporting 
firms j>n the basis of so much per head, or on a poundage basis on the outturn at 
the works. Owing to the keen competition for lambs, following the entry into the 
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market since 1936 of some of the large meat exporting companies, this is now 
probably the most popular way of disposing of the lambs. 

Where sufficient lambs have been available at a particular time, country auc- 
tion sales have been arranged at some centres. This system lias advantages for the 
producer, but is unsatisfactory to the buyers and agents unlc'.^ a large yarding is 
vail able. 

CENTRAL 




PERIOD 

Fig. 5. 

A fourth method of disposing of the lambs is to forward them to the weekly 
Metropolitan markets at Midland Junction. Here they may be bought for the 
W.fll trade or taken by the meat buying companies for export purposes. During 
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the 1937 season approximately 276,000 lambs were treated at the export works at 
Robb ^8 Jetty and Albany, of which 69,000 were obtained through the Midland Junc- 
tion markets. 

After slaughter and dressing, and before passing to the freezers, the lambs are 
examined by the meat inspectors and are either rejected or passed as fit for export. 
The carcases are next weighed and graded and these particulars recorded. As the 
main feature of this study is an analysis of grading statistics, it is important that 
the significance of the grades should be appreciated. 

EASTERN 



PERIOD 


Fig. 6. 


The three grades discussed in this paper are described in the Commonwealth 
Regulations as follows 

^^First Quality , — Carcases shall be of reasonably good conformation, 
with well developed loins, le^s and shoulders, good bloom and attractive 
appearance. The external covering of fat must extend evenly over the 
loins, back, shoulders and legs. Carcases showing defective covering of 
^the loins or back not to be graded as first quality. The intemAl fatty cover- 
ing of the loin and kidneys to be well developed, but excessive internal fat 
^ not necessary. 
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Second Quality . — Carcases to be of reasonably good conformation, with 
well developed loins, legs and shoulders, good bloom and appearance. The 
external covering of fat to extend over the loins, back, shoulders and legs, 
hut not necessarily completely covering the underlying muscle of the loins 
and back. Greater latitude to be allowed in the fatty covering of the 
shoulders and legs than in the case of first quality lambs. Internal fatty 
covering of the loin and kidneys to be reasonably well developed. 

Third Quality . — This quality grade includes carcases which in con- 
formation and development of the loins, legs and shoulders, do not comply 
with Ihe requirements of second-quality. The bloom and general appear- 

SOUTH WEST 



PERIOD 

Kg. 7. 

aiice not so attractive and the external covering of fat on the back and 
loins defective. Carcases, however, which do not possess a sufficient cover- 
ing of fat over the back and loins to protect the underlying muscle during 
the process of freezing and of storage and transport are not to be included 
and are to be rejected for export. Internal fatty covering of the loins and 
kidneys lightly developed, but must be firm in texture.’^ 

In addition, some exposers have the “down^’ lambs graded out separately. 
As well as conforming to the general standards laid down for first-grade lambs 
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they must possess the compact nuggety conformation typical of the British, 
"down^^ breeds. However, as this practice is not adopted by all exporters, and the- 
number of lambs which are so graded is small, this grade has not been considered 
here, all ‘^down’’ lambs being included in the first-grade. 

The chief reasons for rejection of lambs for export are bruising, grass seed 
injury, disease, dressing, unsuitable carcase colour and poor finish which renders, 
them unsuitable for freezing. 


GREAT SOUTHERN 



PERIOD 

Fig. 8. 

The statiKstics which were available concerning the lambs treated for export in 
the 1937 season can be divided into two groups consisting of — 

(a) information relating to the railway centre from which consigned, date 
of arrival at freezing works, number and weight of lambs in the differ- 
ent grades, of individual consignments of lambs totalling approximately 
207,000. Of this number about 178,000 passed through the W.A. Meat 
Export Company's works at Robb^s Jetty and the remainder through 
' the Albany Freezing Works: 
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(b) information concerning the origins of (>9,000 Iambs which were sold in 
the Midland Junction markets to the meat exporters. After passing 
through this central market the individual consignments lost their geo- 
graphical identity and grading figures could not be obtained. 

The districts of origin of the total 27(i,000 lambs are shown diagramatically 
in Figure 1, while Figure 2, showing railways, road board districts, etc., has been 
included as a key. 

For the purpose of this study all the lamb )>rodncing areas to the east of the 
15in. rainfall line are grouped together and refeired to as the Eastern districts. 
To the west of this line Mingenew and other road board districts northwards are 
referred to as the Northern districts. Three Springs, Carnamah, Moora, Dan- 
darragan and the northern portion of Victoria Plains constitute the Midlands. The 
Central district includes (lingin, Chittering, Swan, Toodyay, Northam, York, Bever- 
ley, Brookton and those parts of Ooomalling, Meckering and Qiiairading to the 
west of the ]5in. isohyet. The South-West consists of all road board districts to 
the west of the 2r)in. rainfall line south of Perth and extending east as far as the 
east boundaries of the Upper Blackwood and Manjimup districts. The Great 
Southern district lies between the 15in. and ‘25in. rainfall line south of Brookton 
and (^uairading and north of Katanning and Kent. The Kojonup, Cranbrook, 
Plantagenet, Denmark, Albany, Gnowangerup, Tamlxdlup, Broomehill, Katanning 
and Kent districts constitute the Lower Great Southern. 

These seven zones or districts contributed to the total 275,963 lambs treated 
for export in the proportions set out in Table 3. 


Table 3. 

LA^^IBS TREATED FOR EXPORT AOCORDTKG TO DISTRICTS OF OKKBN. 



Lambs for which 

Lambs for which 



complete grading 

complete grading 


District. 

information was 

information was 

Total lambs tr€*ated 


available 

not available 

(27.5,963). 


(207,000). 

(68,903). 

f " ' 


Per cent. 

Per cent. 

Per cent . No. 

Northern 

2 

1 

2 5,207 

Midlands 

! 22 

12 

19 53,218 

Ontral 

34 

4.") 

37 102,404 

Eastern 

11 

32 

16 45,327 

South-West 

19 

3 

15 41,024 

Great Southern 

5 

t) 

5 14,137 

Lower Great Southern . 

7 

1 

6 14,646 

Totals 

100 

1(X) 

100 275,963 


The percentage distribution of the 08,963 lambs which pass(‘d through the 
Midland markets, and for which complete grading information was not available, 
is shown in the second column of Table 3. It will be seen tlmt the proportions of 
the lambs coming from the different districts are not precis^ the same as those 
for which complete grading figures w^ere available. They were "distributed in such 
a way as to reduce the percentage contributions of the Midland and South-West 
lambs in the total averages and increase those of the Central and Eastern districts. 
This has to be remembered when drawing conclusions for the State as a whole on 
the basis of the 207,000 lambs for which complete information was obtained. 

The contributions of the different districts to the lambs received at the works 
during half-monthly periods throughout the killing season are shown in Table 4 
These figures refer to the 207,000 lambs mentioned previously. 
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In Table 5 the gradings of the 1937 lambs are given according to districts. 

Table 5. 

GRADING OF WESTERN AUSTRALIAN EXPORT LAMBS ACX)ORDING TO 
DISTRICT OF ORIGIN, 1937. 


District. 

Firsts. 

Seconds. 

Thirds. 

Rejects. 

Northern 

19-5 

42*5 

34-5 

3-5 

Midlands 

40-5 

33-2 

23*8 

2-5 

Central 

28-7 

37*7 

30-7 

2*9 

Eastern 

27-3 

38-7 

30*2 

3-8 

South-West 

49-2 

32-9 

15- 1 

2-8 

Great Southern 

34-3 

38-4 

23-3 

40 

Lower Great Southern ... 

54-4 

34-9 

8-8 

1-9 

State 

320 

.37-2 

27-7 

31 


LOWER GREAT SOUTHERN 


100 

90 

80 

70 

60 

50 

40 

30 

20 

10 


l«Sepr ls»0ct. l5>»>0cT l»^Nov lu^Nov |*fDec G»*'l>ec Jan. 

PERIOD 

Fig. 9. 

In Figures 3-9 arc shown for each district — 

(1) The total numbers of lambs received for export at the freezing works 

during half monthly periods (in black), and 

(2) The percentage grading figures for each of these periods (hachuring). 



PERCENTAGES 
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In connection with all the figures used to make comparisons betw^n dis- 
tricts, it must be borne in mind that lamb production in three of them, i.e;, Great 
Southern, Lower Great Southern and Northern, is, as yet, relatively small, and that 
the numbers of lambs from these districts are too few to allow of any very definite 
conclusions to be drawn concerning them. All three of them are likely to expand 
their production rapidly in the nc'xt few years should there be no radical altera- 
tion in the economic position of the industry. 

A study of the graphs for the main producing districts reveals a number of 
interesting points, j)erhaps the most noticeable of which is the rapid falling' off in 
quality of lambs from the lower rainfall districts as the season advances, '’’n the 
South-West and Lower Great Southern, on the other hand, which enjoy a heavier 
rainfall, the quality was fairly well maintained throughout the season. In the Mid- 
land and Northern districts the winter rains usually commence at about the same 
time as in the Gentral, Eastern and Great Southern districts, but as winter tem- 
peratures are somewhat milder, growth of crops and ])aaiures is rather more rapid, 
particularly in the early spring. In the South-West and Lower Great Southern, on 
the other hand, the rainy season is longer and the rains heavier than in the Mid- 
lands, but winter growth is very slow during tin* association of low temperatures, 
excess water and insulTicient sunshine. It is not until the advent of warmer weather 
in September and October that the flush period for feed commences. The transi- 
tion from winter to summer feed conditions becomes of increasingly shorter dura- 
tion as one goes north or east. 

It would be anticipated, therefore, that the Midlands would produce the main 
bulk of its lambs rather earlier, and the South-West and Lower Great Southern 
rather later than would the Central and Eastern districts. 

The data presented show that this actually was the ease in 1937. In the latter 
part of July and the first half of August the Midlands provided the bulk of the 
lambs marketed. liambs from the Central districts began to come in in quantities 
in the latter part of August, but did not reach their maximum until the first half of 
October, the peak [)eriod of activity, in w’hich they con.stiluied 51 per cent, of the 
total receivals. 

Up to the middle of October contributions from the South-West were relatively 
unimportant, but after that date to the finish of the season in December the South- 
West supplied a steadily increasing percentage of the receivals. 

Seasonal effects in the various districts are also apparent in the grading 
figures. Where the season is short the lambs grade well in the early part, but fall 
away badly towards the end. In the South-West and Lower Great Southern, with 
their longer growing season, finishing and marketing, can be extended over a 
longer period. 

The areas lying outside the 15in. rainfall line, which have been designated the 
Eastern districts, are not generally regarded as suitable for fat lamb production, 
and in 1937 from this extensive area only 45,000 lambs were treated for export. 
The season was not a favourable one in these districts, yet the quality of the lambs 
forwarded for export was little below that of the Central districts^ lambs. The 
reasons for this situation cannot be directly advanced on the basis of one year’s 
information. 

Summary, 

An analysis of available statistics of lambs treated for export in Western Aus- 
tralia during the 1937 season is presented. 
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The statistics concemi^ grading etc., were analysed on a district basis and 
comparative figures obtained for seven districts with respect to fiuctuations in 
numbers of lambs coming forward and quality of carcases throughout the export 
period. 

The bulk of production is at present from the Central, Midlands, Eastern and 
South-West districts. 

The season commenced towards the end of July and finished at the end of 
Deoqpiber, with a period of maximum activity from the middle of September to 
the end of October. 

The effect of seasonal conditions in the main districts on quality and time of 
delivery is briefly discussed. 

The authors wish to acknowledge their indebtedness to the many people and 
organisations who gave assistance in the preparation of this paper. Without the 
ready co-operation of the W.A. Meat Export Company and the Albany Freezing 
Works, whose oflicers were responsible for the compilation of the whole of the details 
concerning grading of individual consignments of Iambs, the study could not have 
been undertaken. Messrs. Elder, Smith and Company; Dalgety and Company; 
Goldsbrough Mort and Company, and The Westralian Farmers Ltd., supplied sta- 
tistical information relating to those lambs which were sold through the Midland 
Junction saleyards. Lands Department draftsmen compiled the block diagrams 
— Figs. 3 to 9. Helpful criticism and advice came from Mr. A. M. Stewart, of the 
Institute of Agriculture, and Mr. N. Davenport, of the Department of Agriculture* 
To all these people the authors extend their thanks. 


THE COST OF FEEDING PURE BRED DAIRY COWS UNDER 
THE AUSTRALIAN OFFICIAL HERD RECORDING SCHEME* 

Western Australia^ J937-8* 

G. K. Baron-Hay, Superintendent of Dairying. 

G. Slater. 

This article, which is compiled annually from figure's obtained in connection 
with the Pure Breeds Herd Recording Scheme, is published as an indication to 
breeders of how wide is the range of feeding costs, and in the hope that the infor- 
mation may assist in reducing the average cost of feeding by a ,iiidicious use of 
pasture, succulent conserved fodder, and, wherever possible, home-grown crops. 

As the herds included are dotted over the whole area of the South-West and 
extend as far north as Geraldton and west to Doodlakine, naturally the climatic 
conditions will vary greatly, as will the costs of producing home-grown fodders. 
For this reason the average wholesale market price for tlie various concentrates 
has been used so that a more true comparison of the husbandry may be made. 

It is not intended that these tables should figure in the nature of a competition, 
consequently the owners’ names have been replaced by a herd letter. Any breeder, 
however, may obtain the identification of his herd by applying to the Department 
of Agriculture. 
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Table 1. sets out the prices of the feeding stuffs used in arriving at these costs. 

Table 1. 


PRICES USEIX IN VALUATING THE FOODSTUFFS CONSUMED DURING THE 
YEAR ENDED 30th JUNE. 1938. 


£ ft. d. 


Chaff (per ton) 

Wheat, crushed (per bushel) 

Oats 

Bran (per bushel) 

PoUarfl (per bushel) 

Silage (per ton) 

MeggitCs Meal (per ton) 

Proteena (per ton) 

Cowmeal (per ton) 

Keymeal (per ton) 

Hainieg (per ton) 

Brewer’s Grains (per bushel) 

Green Lucerne (per ton) 

Green Maize, Sudan Grass and Oreal Crops — 

Chaffed (per ton) 

Grazed (per head per week) 

Meadow Hay (per ton) 

Pasture (per head per week) — 

Good, green 

Dry 


5 0 0 
0 4 11 
0 2 7 
0 1 4 
0 1 4 
0 10 0 
17 7 0 
12 0 0 
15 3 0 
12 0 0 
14 11 0 

0 0 5 

1 0 0 

0 15 0 
0 2 0 
3 0 0 

0 2 6 
0 1 0 


Table II. shows the average results over the past 15 years. The slight drop in 
average butter-fat production probably is due to the inclusion in the Scheme of 
three newly formed herds. 


Table 2. 

Pl^RE-BREI) COWS l^NDER OFFICIAL TEST—AVERAGE RESULTS OVER A 

PERIOD OF 15 YEARS. 


Year ended 
30th June. 

Average 

Milk 

Yield per 
Cow. 

Average 
Butter- 
fat per 
Cow. 

Average 
Cost- of 
Feed per 
Cow. 

Average 
Cost of Feed 
to Produce 
lib Butter. 

Average 
Cost of Feed 
to Produce 

1 gall. Milk. 

Average 
Price, 
Butter-fat 
per lb. 


galls. 

lbs. 

£ «. <1. 

]^)en(;e. 

ponce. 

pence. 

1924 

600 

G19 50 

10 4 10 

7-70 

4-09 

19-5 

1925 

652 

308*59 

14 13 2 

10-77 

0-15 

17-5 

1920 

024 

312 01 

14 14 7 

11-15 

5-60 

19-0 

1927 

002 

290-72 

14 10 'V 

12 00 

5-79 

19-0 

1928 ^ 

592 

280-56 

15 11 4 

1 13-34 

0-34 

19-5 

1929 

629 

295-10 

15 1 0 

1 12-24 1 

5-74 

20-0 

1930 

630 

294-98 1 

14 10 3 

I 12 74 i 

1 

19-5 

1931 

043 

301-00 

9 14 7 

1 7-74 ' 

3-04 1 

10-0 

1932 

690 

318 96 

10 18 3 

1 8-21 i 

3-70 

14-0 

193S 

^ 604 

308-00 

9 2 3 

1 7-08 i 

3-29 

no 

1934 

720 

333-70 

10 2 6 

1 7-28 1 

3-37 

10-0 

1935 

1 082 

320 01 

9 18 0 

i '7 -.34 1 

3-49 1 

12-5 

1930 

681 

320 14 

8 14 7 

6-54 

3-08 

12-5 

1937 

685 

309-31 • 

11 5 1 

8-73 1 

3-94 

14*5 

1938 

004 

300-99 V 

10 19 7 

8-58 

3-97 

15-0 



— 







. Jarsey herds in Table in. show the lowest eost of produetiou; 

<>£ lEuft and butter-fat are considerably below the average ishowti in 
p*i ^d j%ires throughout mdieate that in several of these herds the eows 




Dko . 1938, 


JOURNAL OP AGRTCtlLTFRE, W.A. 


4‘=’9 


are underfed, the owners relying solely on inadequate ]3asturo without suoplement- 
ing with silage or concentrates for maximum production. The market for young 
bulls ex comparatively low-producing dams is very limited and this aspect should 
receive the careful consideration of breeders. 

Table 3. 

BREK08 COMPAHKl) AS PRODUCERS OF MILK AND BUTTER-FAT. 


Breed. 


Average 
Yield of 


Average 
Yield of 

Average 

Average 
Cost of 

I Average 

1 Coit of 

Milk per ! 

Average 

Butter-fat i 

1 Co^t of 

Feed to 

, Feed to 

1 Cow 1 

Test. 1 

[ |)er Cow 

Feed per 

produce 

produce 

! during 9 

i 

i during 9 

Cow. 

1 1 gall. 

' 11b. 


I months. i numths. | Milk. Bitter-fat. 



I lb. ; 

1 

lb. 

! £ 1 

s. d. ; 

p?ncc. 

pence, 

Guernsey (7 herds) ... 

0.187 1 

0*23 1 

321-9.3 

11 6 0 

4-39 

S-45 

A.I.S. (10 herds) ... 

i 7,492 1 

403 

301 -73 

1.3 

1 9 ■ 

4-19 

10-41 

Jersey (10 herds) 

5.584 1 

5*24 

292 -.*>9 

7 17 1 

3-38 

0-44 


This is the first occasion since the commencement of these articles on which 
tlie production of herds in the “Dry^’ areas has exceeded that of herds in the 
*‘Wet.” This appears to bear out the statement made above that unless pasture is 
properly managed by renovating, top dressing and rotational grazing, it must be 
Mipplemented with concentrates. 

Table 4. 

COST IN LIGHT RAINFALL AREAS COMPARED WITH THE SOUTH WEST. 


’ Prodmli'M, Cxt of 1\‘ •'! fr-- 

Average. . - , ' — 

Milk. j Butter-fat. | 1 gall. MjL;. | Jib. Butter-fat. 


lb. lb. [Kuieo. p.Mce. 

Dry Areas (13 herds) ... ! 7,260 3L3*4r) 4 43 1 ) J7 

Wot Areas (14 herds) ... o,8.34 203’ 13 3 4r> b Sb 


Last year Mr. C, J. Cunningham^s herd occupied .‘-econd position in the table 
showing herds in orde-r of merit as profitable butter-fat producers, and this year, 
although his cost of feeding has increased slightly, his herd shows as the most 
profitable of the 27 under review. This consistency indicates Mr. CunninghaiiPs 
excellent judgment, both in breeding and feeding, as it will bo noled that although 
his costs are lower than the average, production has not suffered. The owner of 
the herd at the other end of the table, owing to the situation of his holding, is in 
the unfortunate position of having to purchase no less than 80 per cent, of bis feed 
and grazing is confined to poor natural grasses through a few months only of the 
year. 

In computing the available skim milk, it is assumed that the calf consumes 60 
gallons of whole milk, 10 per cent, of the milk goes with the cream, and a further 
120 gallons of skim milk U fed to the calf. 
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Available Skim Milk = [Total Milk — 60 gallons — 10%] — 120 gallons. 
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The lafit table, showing herds in order of merit as profitable milk producers, 
is headed by Messrs. Bayley Bros.’ A.I.S, herd with Mr. W. G. Burges’ A.I.S. 
herd second. Last year these places were reversed. 

Table 6. 


HERDS IN ORDER OF MERIT AS PKO^ttARLE MII.K PRODITERS. 


Place. 

Herd. 

Breed. 

Average 
Milk j)er 
Cow for 
t) months. 

Value of 
Whole 
Milk at Is. 
gallon. 

Cost of 
Feed per 
(v‘ow lor 
i) months. 

! 

I’roht 1 
per (^ow. 1 

1 

Cost of 
Feed to 
produce 

1 gallo!! 
Milk. 




lb. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

pen(e. 

1 

AC 

A.I.S. 

8,474 

42 

7 

0 

8 

14 

2 1 

33 

12 

10 

2-47 

2 

Z 

do. . . 

: 9,1 

45 

10 

0 

12 

9 

10 , 

33 

0 

2 

3-29 

8 

D 

OuernHcv ... 

... 1 7,443 

37 

4 

0 

9 

15 

4 , 

27 

s 

S 

3- 15 

4 

AB 

A.I.S. 

7,917 

:i9 

12 

0 

12 

I() 

0 ; 

26 

16 

0 

3-88 

5 

0 

do. 

7,549 

37 

15 

0 

11 

(> 


26 

8 

9 

3-59 

ft 

« 

.lordcv . . 

6,514 

,32 

n 

0 

(> 

10 

3 ! 

26 

i\ 

9 

2-40 

7 

AD 

A.I.S. 

. . i 7,889 

39 

9 

0 

13 

K 

11 1 

26 

0 

1 

4 09 

s 

W 

.Icrnev 

. . 1 6,820 

34 

.> 

0 

8 

7 

2 

2.5 

11 

10 

2-94 

0 

F 

A.I.S. 

7,397 

37 

0 

0 

11 

19 

6 

25 

0 

6 

3-88 

10 

M 

GueniMov ... 

7,890 

39 

9 

0 

14 

10 

2 

24 

18 

10 

4-41 

11 

E 

Jeraev . . 

. , 5,719 

28 

12 

0 

4 

10 

0 ' 

21 

2 

0 

1-89 

12 ! 

! .A A 

A.I.S. 

7,021 

3.5 

2 

0 

12 

1 

8 

23 

0 

4 

412 

13 1 

; r 

Guerusev . . 

. . , 5,90(3 

29 

n 

0 

7 

5 

.> 

22 

.5 

10 

2*95 

14 ! 

! 0 

A.I.S. ‘ . . 

. . 1 7,593 

37 

19 

0 

15 

U 

4 

22 

4 

8 . 

4*97 

ir^ 

; ^ ! 

1 deraev 

. . ! 6,29.5 

31 

9 

6 

10 

0 

O ^ 

2? 

9 

3 

3*81 

10 

N 

1 A.I.S. 

... 1 7,180 

35 

18 

0 

14 

13 

3 

21 

4 

9 

4*90 

17 

K 

do. 

. . ' 5,496 

27 

10 

0 

7 

10 

0 

20 

0 

0 

3*27 

18 

B 

Jersey 

. . ’ 4,962 

21 

1(3 

0 

,5 

0 

5 ; 

19 

1.5 

7 

2*43 

10 

AO 

Guernsey ... 

... 6,279 

31 

s 

0 

11 

17 

11 I 

19 

10 

1 

4*55 

20 

L 1 

Jersey 

... 1 7,(X)9 

35 

1 

<3 1 

17 

3 

10 

17 

17 

2 

5*89 

21 

K 1 

Guemsey ... 

... 1 6,083 

.30 

8 

0 ' 

12 

18 

10 ' 

17 

9 

•> 

5*11 

22 

H 

Jersey 

... ! 5,783 

2S 

18 

0 

11 

12 

11 , 

17 

.5 

I ! 

4*83 

28 

V 

A.I.S. 

6,793 

3.3 

19 

0 

17 

16 

.5 , 

](> 

2 

7 j 

6*30 

24 

AF 

Jersey 

... 1 4,955 

24 

15 

6 

8 

16 

3 ! 

15 

19 

3 i 

4*27 

25 

N 

Guernsey ... 

5,832 

29 

3 

0 

13 

9 

1 

15 

13 

11 

5 54 

26 

Y 

Jersey 

4,222 

1 21 

2 

0 ! 

6 

8 

8 1 

11 

13 

4 ' 

3*63 

27 

AK 

G'lenisey ... 

5,023 

1 25 

2 

0 

16 

1 

5 : 

9 

0 

7 

7*68 



Average 

6,643 

1 33 

4 

0 : 

10 

19 

7 ^ 

22 

4 

5 

3*97 




492 


JOURNAL OF AGRICULTURE, W.A. 


[Dec., 1938 . 


WESTERN AUSTRALIA-^DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 20. — The. Pruning of Fruit Trees, J. F. Moody. Price 28. 6d. 

No. 38. — Linseed or Flax and Its Cultivation, Geo. L. Sutton. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit, J. F. Moody am) J. Ramage. 
Price Is. 6d. 

No. 57. — Vermin Destruction, A. Arnold. 

No. 60. — The Farmers Clip, J. J. Mahood. 

No. 93. — The Home Tanning of Sheep and other Skins, H. Salt. 

No. 101. — Cotton Cultivation, G. L. Sutton. 

No. 113. — Picked Pieces : Classification of Clip, 

No. 116. — The Value of Windmills for Pumping Water in W,A, A. H. Scott 

No. 121. — Mildew Septoria Leaf Spots and Similar Diseases of Cereals. W. M Came. 

No. 122. — Codlin Moth : Descriptive Account together u^th Notes on its Control, \j, J. Newman. 
No. 126. — The Rusts of Cereals, H. A. Pittman. 

No. 128. — WooUy Aphis Parasite, L. J. Newman. 

No. 136. — The Use of the Scythe, H. Campbell. 

No. 141. — Breeding a Permanent Flock, Hugh McCallum. 

No. 143. — The Zamia Palm and Rickets in Cattle and The Kerosene Method for Eradicating the 
Palm, A. B. Adams and G. K. Baron-Hay. 

No. 164. — Branding the Wool Bale, G. L. Sutton and N. Davenport. 

No. 168. — Thom Apple, W. M. Came and C. A. Gardner. 

No. 169. — Bathurst Burr, W. M. Came and C. A. Gardner. 

No. 160.— Uercoi Smuts. W. M. Came. 

No. 170. — Paterson*s Curse, C. A. Gardner. 

No. 172. — The Annual Birdsfoot Trefoils, W. M. Came, C. A. Gardner, and A. B. Adams. 
No. 173. — Braxydike Disease of Sheep in Western Australia. W. H. Bennetts. 

No. 181. — Braiding of Stock, A. Arnold. 

No, 192. — Root Rot of Fruit Trees due to ArmiUaria Millea. H. A. Pittman. 

No. 198. — Spotted ThisUe, W. M. Came and C. A. Gardner. 

No. 213. — Stinkwort, W. M. Came and C. A. Gardner. 

No. 215. — King Island MelUot, W. M. Came, C. A. Gardner, and A. B. Adams. 

No. 217. — Army Worms, Cut Worms and Web Worms, L. J. Newman, 

No. 219. — Bitter Pit in Apples, W. M. Came, 

No. 220. — Irrigation, A. R. C. Clifton. 

No. 222. — Spring Beetle Investigation. L. J. Newman. 

No. 223. — Pink Eye or Ophthalmia in Sheep. A. McK. Clark. 

No. 225. — Subterranean Clover, C. A. Gardner and T. C. Dunne. 

No. 226. — Cape Tulip. W. M. Came and C. A. Gardner. 

No. 228. — Root Rot and Foot Rot of Wheat, H. A. Pittman. 

No. 230. — Bone Cheudffg and Toxic Paralysis of Cattle, H. W. Bennetts. 

No. 231. — Grain Weevils. J. L. Newman. 

No. 2^. — Drooping Flowered Clover. T, C. Dunne and C. A. Gardner. 

No. 264. — Sorrel. W. M. Came, A. B. Adams, nhd C. A. Gardner. 

No. 266. — Climbing CuLworm or Tomato Moth, L. J.^ Newman. 

No. 260. — The Treatment of Bowline Greens, Tennis Courts and Lawns, G. N. Lowe. 

No. 262. — The Blow-fly Menace, H. MoCallum. 

No. 266. — The Blackberry Pest, G. L. Sutton. 

No. 270. — Subterranean Clover Weevil, L. J. Newman. 

No. 271. — Seaweed as a Fertiliser, L. J. H. Teakle and L. J. Newman. 

No. 272. — Biological Control of the SUver-Eye, L. J. Newman. 

No. 274. — Nut Grass, — C. A. Gardner. 

No. 276. — Minerals in Pastures and their relation to Anbmal Nutrition. J. B. Orr. 

No. 283. — The Eelworrn-Gall or Root-Knot Disease, H. A. Pittman. 

No. 284. — The Common Blue Lupin, D. A. Gardner and H. G. Elliott. 

No. 286. — Potato Diseases in Western Australia — Irish or Late Blight, H. A, Pittman. 

No, ttSS.-^he Unsound Economics of the F.A,Q, Standard for SeXUng Australian Wheat. Qeow 

'W L. Sutton. 

No. — Wax Boole (Ceroplastes Oeriferus), Anderson. L. J. Newman, B. A. O*0onnor«. 

and N. G. Andrewartha. 
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No. 291. — Early Blight*' or ** Leaf Spot" and the Macroeporium "Storage Disease" of 
Potatoes, H. A. Pittman. 

No. 292. — CuUivation of Onions, E. T. Morgan, 

No. 294. — Best Kept Farm Competition — Manjimup, M. Oullity. 

No. 302. — Hints on Bees and Their Management, H. Willoughby Lance. 

No. 306. — Black Spot or Scab of Apples and Pears, H. A. Pittman. 

No. 307. — Present Comparative Value of Feeding Stuffs, G. K, Baron-Hay, 

No. 308. — Bee Hives, H. Willoughby Lance. 

No. 309. — The Pollination of Orchards, H. Willoughby Lance. 

No. 310. — The Wild Turnip, C. A. Gardner. 

No. 314. — Bordeaux Mixture, H. A. Pittman. 

No. 316. — Mexican Poppy, C. A. Gardner. 

No. 316. — Bananas, F. J. S. Wise. 

No. 319. — Cape Gooseberry, G. W. Wickens. 

No. 320. — Agricultural Suds and Their Weed Impurities, H. G. Elliott. 

No. 321. — Cooling of Milk and Cream. G. K. Baron-Hay. 

No. 323. — Nitrogen Fixing Bacteria for Leguminous Plants, H. A. Pittman. 

No. 325. — Apple Curcvlio. H. G. Andrewartha. 

No. 327. — Wine^Making for Domestic Use. H. K. Johns. 

No. 330. — Chemical Weed Killers, G. R. W. Meadly. 

No. 335. — The Export Lamb. Price Is. 

No. 337. — The Principal Insut Pests of Tobacco, L. J. Newman. 

No. 338. — The Cleansing of Dairy Utensils. G. K. Baron-Hay. 

No. 339. — The Apple Tru and Its Food. Geo. L. Sutton. 

No. 340. — Standardising the Apple Pack. A. Flintoff. 

No. 341. — Dentition of Shup. H. McCallum. 

No, 343. — The Apple Curculio. H. G. Andrewartha. 

No. 346. — Relative Food Values. G. K. Baron- Hay and L. C. Snook. 

No. 360. — Some Points for Turkey Farmers. G. 1). Shaw. 

No. 363. — The Canary Orassu of Western Australia. C. A. Gardner and G. R. Meadly. 

No. 366. — Better Dairying Competitions, G. K. Baron-Hay. 

No. 367. — The Pea Weevil, L. J. Newman. 

No. 368. — Clover Springtail Lucerne Flea Investigation, L. J. Newman. 

No. 360. — Web^Worm. L. J. Newman. 

No. 362. — Ducks. G. D. Shaw. 

No. 363 — Apple Powdery Mildew. G. W. Wickens. 

No. 364. — in our Agricultural Wools, H. McCallum. 

No. 366. —Home Felmongering Methods. H. McCallum. 

No. 366. — Cheap Silage Conservation. G. K. Baron-Hay. 

No. 367. — Rules Governing the Formation and Operation of Grade- Herd Testing in W.A. G. K. 
Baron-Hay. 

No. 870. — Strangles in Horses. H, McKenzio-Clark. 

No. 372. — Wheat — Is it a Suitable Food for Dairy Cows, L. C. Snook. 

No, 373 — The Blackberry or Bramble. C. A. Gardner. 

No. 374. — Points in Purchasing Seeds. G. R. W. Meadly. 

No. 375. — Barley Smuts and Their Control. H. A. Pittman. 

No. 376. — The Peanut — Its Cultivation in W.A. F. J. S. Wise 


(Reprints from Journal of Agriculture, Jun3, 1933.) 

No. 377. — Seeds and Seeding. G. R, W. Meadly. 

No. 378. — Butter Making on the Farm, G. K. Baron-Hay. 

No. 379. — Frost Injury to Wheat, H. A. Pittman. 

No. 380. — Control of Black Spot or Scab of Pears. Miss Joan Hearman. 

No. 381. — Insect Pests of Fruit Trees and Their Control. L. J Newman and B. A. O'Connor. 
No. 382. — Blow-fiy Dressings and Branding Fluids. H. McCallum and W. McC. Johnson. 
No. 384. — The Preparation of the Farmer's Clip. H. McCallum and W. McC. Johnson. 

(Reprints from Journal of Agriculture, September, 1933.) 

No, 386. — Cow Peas, G. K. Baron-Hi^. 

No. 388. — Thrips Imaginis (Bagnall), J. L. Newman, H. G. Andrewartha and B. A. O'Connor. 
No. 389. — The Cleansing of MiUdng Machines. M. Chillity. 

No. 390. — Toxic Paralysis or Botulism. 

(Reprints £rom Journal of Agriculture, December, 1933.) 

No. 393. — Pica and the Evolution of a Stock Lick. Geo. L. Sutton. 

No, 396.— -Dairy Cattle Improvement Act, 1922, and Amendment Act, 1932. G. K. Baron-Hay, 
No. 396.— Nan Jose Seale, L. J. Newman. 
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(Repxinte from JouriMl of Agrlonltiud, Mardit 1934.) 

No. 890. — A Blower Elevator AtkwhmeiU to fho OhaJJeuUer^ Qeo. L. 3nttoii. 

No. 401. — Viruv Diseases of Plants, H. A. Pittman. 

No. 402. — Some Studies m Ckum Sanitation, M. CuUity. 

No. 403.—Foliaoe and Trapping for the ConM of Fruit Fly, L. J. Newman. 

No. 404. — ** F.A.Q.’* CriUeised, wiA a Suggested Alternative. Qeo. L. Sutton. 

(Reprints from Journal of Agrionltuxe^ June* 1934.) 

No. 406.— PoMtoft Fruit. Q. B. Barnett. 

No. 407.— Nitrogen Supply of an Appik Orchard, L. J. H. Teakle, 0. W. Wiokens, and 
J. Pericles. 

No. 406. — Sorghum^ Sudan and Johnson Grass Poisoning, Q. R. W. Meadly. 

No. 409. — Couch-grass MUe, L. J. Newman. 

No. 410. — Bdter Dairying Competition, Q. K. Baron-Hay. 

No. 411. — Small Farm Wool-press, H. BloCallum. 

No. 412.— Fine Pruning, H. K. Johns. 

No. 418. — Milk Sampling Equipment, H. A. Pittman. 

(Reprints from Journal of Agrioulture, September, 1984.) 

No. 417. — D^rminaUon of Age. in the Horse. A. Shilkin. 

No. 418. — Eulomo Packing Shed. H. Tarlton Phillips. 

No. 419. — Cheat Showing Price of Butter Fat, 

No. 422. — Sodium ArsenUe as a Weedicide, G. R. Vf: Meadly. 

No. 423. — Canada ThistU. C. A. Gardner. 

No. 424. — Factors Influencing the Production of Clean Milk, M. CuUity. 

No. 426. — Some Important Fungal Diseases of Chape Vines and FruU Trees and Their Control, 
H. A. Pittman. 

No. 427. — Grade Herd Recording, W,A,, 1934. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, December, 1934.) 

No. 434. — The Dipping of Flocks as a Routine Practice in Sheep Raising, Hugh MoCaUum. 
No. 436. — Denmark Wasting Disease, J. F. Filmer and £. J. Underwood. 

No. 438. — Vermin Poisoning. A Arnold and G. Herbert. 

No. 439. — A New Method for the Propagation and Distribution on a Solid Medium of the Cheese 
Starter Organism Streptococcus Cremoris. H. A. Pittman. 

(Reprints from the Journal of Agriculture, March, 1935.) 

No. 440. — Fumigation. — An Aid to Rabbit Extermination, A. Arnold. 

No. 441. — Skeleton Weed C. A. Gardner. 

No. 443. — Some Serious Plant Diseases in Western Australia which are brought about by Vn* 
usually High Temperatures, H. A. Pittman. 

(Reprints from Journal of Agriculture, June, 1935.) 

No. 445. — Fungicidal and Insecticidal Dusts for use in Market Gardens, H. A. Pittman and 
L. J. Newman. 

No. 446. — The Pineapple. G. B. Barnett. 

No. 447. — A New Noxious WeedrSt. John's Wort. C. A. Gardner. 

No* 448. — General Points in Selecting a Ram, Hugh MoOaUum. 

No. 449. — The Better Dairying CompMion, 1935. G. K. Baron-Hay. 

No. 450* — Poultry Farming for the Beginner — Failures in Incubation, G. D, Shaw. 

(Reprints from Journal of Agriculture, September, 1935.) 

No. 461. — An Investigation cf the Terrace Soils of the Gascoyne River at Carnarvon. L, J. H 
Teakle and B. L. Southern. 

No. 452. — The BdMd Mite, C. F. H. Jenkins. 

No. 455.— /rt^flwdion Head Ditches. R. 0. Clifton. 

No. 461.---The Ploughing-in ^ Green Crops, B. T. Morgan. 

No. 458.— JSToiri for Lifting Hay or Green Material, H. G. BUiott* 
ii^o. 459. Oats in the Wheatbelt, R. P. Roberts. 

^ , (Reprints from the Joikfhal of Agriculture, December. 1935.) 

Np. 460.— for Pigs. G. K. Baroii->Hay. 

No. Vahta&m of Australian Wheat for Commsroial Parposes, G. L« Sutton. 

No. 4d^-^Weodi^tdka^Btrengths cf Apt^Heation, G. B. W. 

No. 4E$r->ifQgaie Herd Recording-^Yegr epSing Zlst Mm ^9$5. G. K. Bam*Nny. 

/ No. 464.— 2^^ Htigetion of a Diaught Stallion, Q, R. foop. 



Duo., 1938.] 


JOURNAL OF AGRTCULTriiE, W.A. 


495 


(Beprints from Journal of Agriculture, March, 1036.) 

No. 466. — The Schopper Chondrometer and the Estimation of the Bttshel Weight of Wheat 
Standard G. L. Sutton, L. J. H. Teakle and I. Thomas. 

No. 466. — The Value of Nitrogenous Fertilisers for Wheat in Western Australia, L. J. H. 
Teakle and L. W. Samuel. 

No. 467. — BJaeh Spot or Scab of Apples. H. A. Jaques Pittman. 

(Reprints from Journal of Agriculture, June, 1936.) 

No. 468. — Diseases of Bees. H. Willoughby Lance. 

No. 469. — WasAing Disease — Diagnosis^ Prevention and Treatment. J. F. Filmer and E. J. 
Underwood. 

No. 470. — Ducl^ — Indian Runner and Khaki Campbell. Q. D. Shaw. 

No. 471. — Afdhracnose and MotUe Leaf of Citrus in Western Australia. H. A. Pittman. 
No. 472. — Exanthema of Citrus, Japanese Plums and Apple Trees in Western Australia. H. A. 
Pittman. 

No. 473. — Better Dairying Competition, 1936. G. K. Baron-H^. 

No. 474. — Trees and Shrubs — Their Place in the Agricultural Districts. C. A. Gardner. 

No. 476. — Castration Experimenk-Cornparison of Burdizzo'* and Knife Methods. P. L. 
Shier and N. Davenport. 

No. 476. — Orade Herd Recording-^alf Marking Scheme. G. K. Baron-Hay. 

(Reprints from Journal of Agriculture, September, 1936.) 

No. 477. — Soil Erosion and SoU Conservation. L. J. H. Teakle. 

No. 478. — Summer Fodder Crops in the Wheat Belt. R. P. Roberts. 

No. 479. — Orade Herd Recording in Ifesfern Australia, 1935-36. G. K. Baron-Hay and B« 
Williams. 

No. 480. — Silage, Ensilage and Silos. Geo. L. Sutton. 

No. 481.— ^ofaf?K>n Ailments of Poultry and their Treatment. G. D. Shaw. 

No. 482 — Stickfast Flea and Methods of Control. L. J. Newman and G. D. Shaw. 

No. 484. — Fruit Fly — Ceratatis Capitata. L. J. Newman and C. F. Jenkins. 

No. 486. — Downy Mildew (Blue Mould) of Tobacco and its Control by Means of Benzol and other 
VcdaUle Hydrocarbons. H. A. Pittman. 

Apparatus for Application of Benzol. H. Kretchmar. 

No. 487. — Home-made Crab. H. G. Elliott. 

No. 488. — Mammitis or Mastitis in Dairy Cows. A. McK. Clark. 

No. 488A. — A Preparation of Wool for Market. Hugh McCallum. 

No. 488B. — Pig Feeding Experiment on Tipperary Farm. G. L. Sutton A G. K. Baron-Hay. 
No. 489. — Development of the Western Australian Wheat-belt. R. P. Roberts. 

(Repnnts from Journal of Agriculture, December, 1936.) 

No. 490. — How to Feed your Fowls. G. D. Shaw. 

No. 491. — Useful Birds of Western Australia. C. F. H. Jenkins. 

No. 492. — Dysentery in Bees. H. Willoughby Lance. 

No. 4itZ.’--Camiolan Bees. H. Willoughby Lance. 

No. 494. — Red and Brown Hard-pan Soils of the Acacia SemiDesert Scrub of Western Aus- 
tralia. L. J. H. Teakle. 

No. 496. — Soils of the Esperanoe Plain. L. J. H. Teakle and B. L. Southern. 

No. 496. — Pigs — Breeding and Management. G. K. Baron-Hay. 

No. i98. — Tobacco Seed-bed Covers. A. Sharp. 

(Beprints from Journal of Agriculture, March, 1937.) 

No. 499. — Pasture Development. G. K. Baron-Hay and H. G. Elliott. 

No. 600.— i4«ceme — Queen of Fodder Crops. G. L. Sutton and M. Cullity. 

No. 601. — Preventive and Combative Measures against Potato Moth (Pthorimaea operculeUa)* 
L. J. Newman and £. T. Morgan. 

No. 602. — Eggs — How to Forward them to Stores and Market. G. D. Shaw. 

No. 606. — DUinfecBon of Tobacco Seed. H. A. J. Pittman. 

No. 606. — Hand Lever Boring. Plant. A. R. C. Clifton. 

(Reprints from Journal of Agriculture, June, 1937.) 

No, 607.— Diseases of Farm Animals and Their Treatment. A. McK. Clark. 

No. 508.— Tke pH Seale. 

No, bSS.^Tahmtt and Similar Diseases of Wheat and How to Control Them. H. A Pittman 
No. 610«— ATotos on Lamb Marking. Hugh McCallum. 

No. 611.— Shk (Sodium Chloride) Content of Rainwater. L. J. H. Teakle. 

No. 612. — The Farm Horss-^Hints on Feeding. A. McK. Clark. 
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No. 518. — Befumishing of FruU Trees, V. CahilL 
No. 514. — Perching, G. D. Shaw. 

No. 515. — Tobacco Seed-bed Management, A. Sharp. 

No. 516. — '* Pope in Bread, L. W. Samuel. 

No. 517. — Avoid Ill-treating the Lamb, N. Davenport. 

(Reprints from Journal of Agriculture, September, 1937.^ 

No. 518. — Export Bacon Class — Royal Agricultural Show, 1936. G. K. fiaron-Hay. 

No. 519. — Western Australian F, A, Q, Wheat, L. W. Samuel and G. E. Dean. 

No. 520. — Peat Soils and Related Soils of Western Australia, L. J. H. Teakle and B. L. Southern 
No. 521. — fruit Industry in Western Australia. Geo. W. Wiokens. 

No. 522. — Rhizoctonia and Common Scab Diseases of Potatoes, H. A. Pittman. 

No. B23.-^om)er Deficiency — The Cause of Enzootic Ataxia (“ Riciteto**) of Lambs, H. W. 
j&nnetts. 

No. 524. — “ C*vA-Hn-g ” Spells “ P-r^o-f-i-V' G. D, Shaw. 

No. 525. — Sdline Soils of Western Australia and Their Utilisation, L. J. H. Teakle. 

No. 526. — Invention of the Stripper, Geo. L. Sutton. 

No. 527. — Tobacco-cufing Bam, A. Sharp. 

No. 628. — Tree Balsam or Gascoyne Poison, G. R. W. Meadly. 

(Reprints fix>m Journal of Agriculture, December, 1937.) 

No. 629. — Geese, O. D. Shaw. 

No. 530. — Peat Soils and Related Soils of Western Australia, 11. L. J. H. Teakle and B. L. 
Southern. 

No. 531. — Denmark Wasting Disease, R. J. Harv^. 

No. 532. — Plague Grasshopj^, C. F. H. Jenkins. 

No. 533. — Soil Drift Redamation by means of Lujans, G. L. Throssell. 

No. 534. — Control of Toxic Paralysis {Botulism) in Sheep and CaiUe, H. W. Bennetts and 
H. T. B. Hall. 

No. 535. — Dairy Premises, G. K. Baron-Hay. 

No. 536. — Bordeaux Mixture for Home Gardens, H. A. J. Pittman. 

No. 537. — An Investigation into the Composition of Western Australian Wheadtelt Pastures 
and Stubbles. E. J. Underwood, F* L. Shier, and R. J. Harvey. 

(Reprints from Journal of Agriculture, March, 1938.) 

No. 538. — Irrigated Pasture Competition, A. R. C. Clifton. 

No. 539. — Care in Crutching. H. McCallum. 

No. 540. — Foot Rot in Sheep. A. McK, Clark. 

No. 541. — Hatch Your Chickens at the Right Time, G. D. Shaw. 

No. 542. — The Papaw or Papaya. G. B. Barnett. 

No. 543. — F,A.Q. Samples of Past Seasons. L. W. Samuel. 

No. 544. — The Inoculation of Tangier Peas. W. P. Cass Smith. 

No. 545. — The Occurrence of Solonetz Structural Alkali Soils in Western Australia, G. H. Bur- 
vill and L. J. H. Teakle. 

No. 546. — Pasture Development, G. K. Baron-Hay. 

No. 547. — Wither Tip or Summer Dieback. T. C. Dunne. 

No. 548. — Preparing for the Export Lamb Season. F. L. Shier. 

No. 549. — Hydatid Cysts in Sheep. A. McK. Clark. 

(Reprints from Journal of Agriculture, June, 1938.) 

No. 551. — Preparing Sheepskins for Market. Hugh McCallum. 

No. 552. — Baoterial Blight of Beans. H. A. J. Pittman. 

No. 553. — Leaf Rust of Stone Fruits. H. A. J. Pittman. 

No. 554. — A Comparison of the Wholemeal Fermentation Time Test and Farinograph Test for 
Flour Quality, L. W. Samuel. 

No. 555. — Egg Laying Tnals, G. D. Shaw. 

No. 567. — Crown Pack for Apples and Pears, A. Flintoff. 

No, 558. — The Movement of Soluble Salts in Soils under Light Rainfall Conditions, L. J. H. 
Teakle and G. H. Burvill. 

No. 559. — Trials with Pasture and Fodder Species and Strains at Denmark Research Station, 
H. G. Elliott. 

No. 560. — Experiments with Tobacco Seed Bed Covers at Manjimup, 1937. A. Sharp. 

,No. 561.— Tung Oil Tree. G. R. W. Meadly. 

V , (Reprints from Journal of Agriculture, September, 1938.) 

No. — Care and Feeding of Chickens, G. D. Shaw. 

No. 563. — Notice to fruit Groupers. 
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No. 664. — The Fruit Industry in Western Australia. G. W. Wiekens. 

No. 666. — lioil Erosion. — The Construction of Contaur Banks. L. ,1. H. Teakle and N. Davenport. 
No. 666. — Bee Combs — Preparation and Manipulation. H. AVilloiighby Lan(*e. 


The following publications may be obtained from the Department of Agriculture, Perth, 
on application, or will be sent post free to any address in this State on receipt of a remittance 
tor the amount stated : — 

The Management of Poultry under Western Australian Conditions^ by W. T. Richardson, 
Poultry Adviser, 

This is a most useful and valuable book, not only for beginners, but to all those who 
keep fowls for pleasure and profit. It deals fully with all matters cimnected with 
the industry, including Brewing, Feeding (for stock birds or egg production). 
Incubating, Brooding and Care of Chicks, Marketing (eggs and poultry), and all 
matters of use to the poultry-keeper. It also fully describes symptoms of various 
ailments and diseases and simple treatment for same, and, as the book was written 
to suit heal conditions^ every poultry-keeper should have a copy bv him. Price, 2s. 

The Pruning of Fruit Trees, by J. F. Moody, Fruit Industries Commissioner: 

This publication contains numerous illustrations, being reproduction of photographs 
taken in this State, of pruned and unpruned trees, which make the details set out 
in the letterpress particularly easy to understand. Price 2s. fid. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit Industries 
Commissioner, and J. Hamage, Packing Imtructor. 

This publication contains invaluable information on packing and grading fruit for local 
and export markets. It is freely illustrated, and no fruit-packi^ shed should 
be without a copy. Price Is. fid. 

Butter Fat Tables, by the Department of Agriculture, Dairy Branch. 

This publication shows the pounds of Butter Fat in various weights of milk tested by 
the Babcock Method. It is of value to all who have to assess Butter Fat, and it 
a handy ready reckoner for this purpose. Price Is. 
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Where Shall I Spend My Holidays? 



WESTERN AUSTRALIA 
HRST. 

Health and Holiday Resorts 
Unlimited. 

Ftdl particulars obtainable from : — 

GOVERNMENT TOURIST BUREAU 
28-30 Forrest Place (opp. GJ*.0.), Perth 


Telephones: B4376 and B9121. 

Gable and Telegraphic Address — “TOURIST PERTH" 

Branch Offices: 

Victoria Quay, Fremantle. TeL L 2412. 
Railway Station, Kalgoorlie. TeL Kalg. 90. 


SBYBERT J. HAYWARD. Director. 






1. A. B. 1. 75. 


AGRIOULTURAL RESEAROH 
INSTITUTE LIBRARY, 

NEW DELHI. 





